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Unmatclied compatibility 
is just the beginiiipg 

Whether you want to create stunning 
forms and reports, develop profes¬ 
sional Windows database applica¬ 
tions, or use information stored in 
retnote databases, only dBASE^ for 
Windows gives you the tools you 
need using knowledge you already 
have. Your investment is secure 
because your jexisting dBASE data, 
applications and knowledge all move 
forward into Windows. You can even 
use the new Component Builder"' to 
give your existing applications a 
graphical look. And dBASE for 
Windows and dBASE for DOS can 
be run concurrently by different users 
on a network, ^ut compatibility 
doesn't begin to capture the excite¬ 
ment of the new features you simply 
have to see to believe. 


New features make 
managing your data easier 

dBASE for Windows takes full 
advantage of Windows. Powerful, 
new, visual tools like the Navigator 
and Catalog Window let you view, 
organize and run all your tables, 
queries, forms, reports, labels, pro¬ 
grams and related files, just by point¬ 
ing and clicking with your mouse. 
The new Visual Query Designer and 
Speed Filter'” technology returns 
answers fast, even when you’re 
searching multiple tables. The 
FormExpert’’’ helps you create 
great-looking forms. And with 
SpeedMenus,"* Object Inspectors,'** 
Interactive Tutors™ and On-line Help, 
you'll be up, running and seeing 
productivity gains right away. 



DOWS 


Upsize to client/server using 
what you already know 

While you may not think of yourself 
as a developer, dBASE for Windows’ 
superior design tools make it easy to 
create your own applications. Unique 
Two-Way-Tools™ create dBASE code 
for you automatically and even lei 
you work interchangeably between 
your visual design tools and dBASE 
code. There are even prebuilt 
“objects'’ for you to use, or modify 
with simple point-and-click com¬ 
mands. Put the new objects together 
and you' ve just created a new, fully 
functional, Windows application. 

And dBASE for Windows is the 
only database that provides a smooth 
transition into the client/server envi¬ 
ronments of the future. That's because 
we make it as easy to 
access and use remote 
SQL data as it is to use 
your local dBASE data. 


Borland 

The Upsizing Company 



Your path from DOS to Windows and Ciient/Server is here! Caii now 

1-800-336-6464 ext. 8918 
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> It’s Windows 
It’s Object-Oriented 
♦ It’s Client/server 


And it's what you already know! 






dBASE developers: 
everything you asked for 


100% dBASE standard 


Easy to Learn and Use 


dBASE IV and 
dBASE III PLUS* compatible 


Familiar ^ 
language xyntax 

Variable 

scoping 


Language 

enhancements 


dBASE DOS 
and Windows on 
same network 


' String 

Arrays processing 


Open Architecture 


I 





On-iine Heip 


SpeedMentts"'' 

/ \ 


Navigator for easy 
ftie and u.!i£* 


interactive 
Tutors^ teach 
you, using your 
own data 


Catalog Window 
to organize files 


Custom controls 

DLLs and 
calibacks 

dBASE 
custom controls VBX 


/ \ 

SE \ 


Full Windows 
APi access 


f norland 

dBASE 


— Visual IVfo-Way-Tools" 

Visual Query Visual Farm 


Designer 


Visual Menu 
Designer 


The wwUwidc suuidanJ 


Inheritance 

Polymorphism 


Object-Oriented 


Data Access 


Crystal Reports \ 

for dBASE Client/server 


Designer 


FormExperC designs 
forms for you 


Cascading 

deletes 


Create new / 

'classes of objects / Frehuilt objects 
Encapmlatiou / are ready to use 


Application Development 



Object Inspectors^ far easy 
object modification 

Auto Ci}de generation 
makes OOP easv to learn 


components slash 
development time 


Coverage 

analysis 


Oracle 


I IspeedFilted'^ gives 

^QL server access the fastest 

to queries 


Sybase 


Graphical 

debugger 


Preprocessor 


InterBase^ 


dBASE® for Windows dramatically leverages the 
knowledge, applications, and data of the seven 
million dBASE users worldwide* It moves you from 
DOS to Windows and client/server in a single step* 


And it pioneers new levels of productivity for everyone 
who works with information* dBASE for Windows 
again sets the standard for data management and 
database application development. 


Upgrade Now! 


The best way to build 
Windows database applications. 


* 199 " 

UPeRADE 



'149" p?Ss. 

UPGRADE ii^^VERSIDN 





dBASE Training Videns 

■ Learning dBASE $A qss 
forWindows M 

■ Developing with Eia SAggs 

■ dBASE Windows ■ dBASE 5.0 for DOS dBASE for Windows 

Your path from DOS to Windows and client/server is here, CALL NOW! 

1 - 800 - 336 - 6 m, ext. 8918 



FasfFax 1-800-m-e001 


CertineatioB 1-800-3S3-2211 


CanaOa 1-800-461-3327 


Borland 

The Upsizing Company 
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“There’s leading edge. And bleeding edge. And you 


The RISC-based PowerPC"' 
microprocessor at the heart 
of every Power 
Macintosh 
takes desktop^ 
computing to 
new levefs of per- ’ 
fomnance and compatibility. 




have to walk the line to stay competitive. 


Thais why we use Power Macmtosh. Its a 


RISC PC, so it’s leading the way But it’s 
also a Mac that can runWindows and 


DOS, so it’s compatiblewith everything 



In some cases, we used to 


have three different PCs on one 
desk-an absolute monument to 
systems failure. So thafs where 
we put the Power Macintosh 
first. Now there's one PC per 
desk, the Power Macintosh. 
One happy user per desk, too” 


we’re doing now That makes Power Macintosh a 


^ w 

Macros ForWindovw! 

Power Macintosh" fits right in 
at U S WEST, where people 
use many different types of 
PCs and 30 or so custom 
DOS and Windows programs. 


very safe choice. Which is good for a guy 


“Power Macintosh helps our 1tl T i_ 1 * 1 1 

like me. I take my risks on the weekend 

Power Macintosh; The business Macintosh; j^lell 


i£mabr Hcense ^ Jmin 



Special Report: Small-Office Computing 


Reviews 



JANUARY VOL.20, IMO.l 


News & Views 


GROUPWARK 

What Notes Users Want.24 

As great as Lotus Notes is for deploying 
productivity-enhancing applications 
throughout a company, it still suffers 
from numerous weaknesses. Here’s 
what users want and a hint of things to 
come from Lotus. 

WINDOWS DATABASES 

End-User Windows Databases 
Take Off.28 

BYTE looks at three Windows database 
offerings—Microsoft Access 2.0, Lotus 
Approach 3.0, and Alpha Software's 
Alpha Five for Windows—that claim to 
be the best end-user database available. 

STORAGE TECHNOLOGIES 

15 MB in a Matchbook.30 

The storage capacities of personal 
communications devices, pagers, and 
digital cameras could improve greatly in 
1995 thanks to a 32-Mb new flash 
memory device called CompactFlash 
from SunDisk. 

WIRELESS TECHNOLOeJIHS 

Infrared Gets Real.30 

The Infrared Data Association's new 
standard has vendors getting on board 
the infrared bandwagon. 



Features 


1994 BYTE Awards 49 

COMPILED BY DENNIS BARKER BYTE editors 
pick the 50 outstanding products or technologies 
of the past year. 



FIELD-SERVICE ALTTOMATION 

Solutions Focus: The Newton Goes Vertical 64 

BY ANDY REINHAFtDT Why a maker of phone-te.sting equipment 
cho.se to repackage the Apple Newton MessagePad as its .solution for 
client/.server-based automated field service. 


WORLD WIDE WEB 

Mosaic: Beyond Net Surfing 75 

BY JOHN R. VACCA This GUI navigator is al.so a tool for doing 
business on the World Wide Web. 
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VIDEO EDITING 

Professional Video Prices Drop....34 

Powerful desktop computers combined 
with new video editing programs are 
delivering professional video editing to 
the PC, Mac, and Power Mac platforms. 

DOCUMENT MANAGEMENT 

Indexing Gets Smart.36 

Information publishers are turning to a 
new breed of smart indexing tools that 
can automatically summarize and 
condense huge documents without 
human intervention. 

INTERNET COMMERCE 

The Next On-Line Wave.40 

On-line services are responding to the 
enormous demand of users for Internet 
accessibility by incorporating Internet 
access and tools. 

NEW PRODUCTS 

Whafs New.240 

The PN60 prints color anywhere; 
CalcPac calculates in Windows; Duet 
puts a Mac voice in PCs; and more. 


State of the Art 


COLOR 

MANAGEMENT 

Matching Colors 88 

BY RUSSELL KAY 
Getting the color you want 
without unplea.sant surprises 
is no simple trick. 




Consistent Color 93 

BY MICHAEL SUCilHARA 
New software standards help 
manage color for consistent and 
accurate reproduction. 



On-Screen Color 101 

BY BILL HILLIARD 
Today's crop of monitors are 
producing better color than ever. 
Here are some tips on how you can 
pick the best monitor and video 
card to get the kind of color 
accuracy you need. 
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Cii^ROM IJR1VB.S 


165 


DATABASES 


Quad-Speed CD-ROM Delivers 

6Y MICHA.EL NADEAU Fmr new guad-speetl 
CD-ROM driveii are affortlabie il you work with 
high-speed video or animation. 

1M A Ci H I i1.3 I T 1N c> 

Lively Pictures 171 

BY TREVOR MARSHALL HSC Software’N l^ive Picture 
is an impressive image editor for the Power Mae. 

APPLICATION SERVERS 

Apple's WorKgroup Server 9150 175 

BY RAYMOND GA cDtE Apple presents its top-of-the- 
ilne PowerPC-based system as an application server. 

R AM Jvi 1 Mc; 

Prograph CPX: Purely Visual 179 

HY RAYMOND GA Cfrl fi Macintosh programmei^ 
have access to a powerful visual-progranuning 
environment—and it’s not from Microsoft. 

pRt:s t:N r AT t ON so i-t'w a re 

Software Roundup: 

Powerful Presentations for Windows 183 

BY .SUSAN YBATON The traditional slide-show 
Icaders^Charisma, Harvard Graphics, Lotus 
Freelance Graphics, and Microsoft PowerPoini— 
concentrate on power and usability, 

p R j Hcr ri ON PAN i k 

Audience Share 191 

BY G. ARMOUR VAN HORN As more people 
incorporate sound and video in their presentations, 
projection panels must keep up. Proxima’s new 
Ovations ac live-matrix LCD projeclion panels 
support 24^bit color and stereo sound. 


dBase Dues Windows 193 

BY JIM CARLS The Window's version of dBase 
makes all the right noises in object orientation and 
ease of use. and it knsws how to re:id old dBase tiles. 

INTERNET tNTERF'ACTJES 

Internet with Style 197 

BY BEN SMII’H Netscape Cominiinications" Fhie Mosa¬ 
ic browser is optimized for 14.4-Kbps modem connec¬ 
tions. Versions of its commercial Mosaic server offer 
security features to enable eommeree on the JntemeL 

MODEJ .JNCt SOfH'WARE 

Bringing 3-D ModeUng to PCs 201 

BY nVAN YARES Autodesk releases AutoCAD 
Designer 1,0, a 3-D solid-modeling program. 


t.ARClE-SC’REEN dOl.OR MONI PORS 

Lab Report: 

62 Big, Beautiful Color Monitors 204 

BYTE/NSTL searches for the best 17-, 20-, and 
21-inch monitors, using ait extensive battery of 
tests Id measure image quality, sharpness, cDnirast, 
cunvergenee, legibility, pijtwer consumption, and 
distortion. Wc also evaluate ease of setup, controls, 
power management, and documentation. 

The Best 17 inch 
Monitors—206 

How We Tested—210 

The Best 20- and 21-inch 
Monitors—212 

Honorable Mentions— 

216 

Dubious Achievements— 

216 



I Poumelle: 

Contmunicatioits Issues,..,,, 231 

BY JERRY POURNEL.LE Jerry dis¬ 
cusses modems and networking. 

Books and CD-ROMs: 

Creating life in a Computer, .45 

BY ANDREW SINGLETON AND 
KUSSKli. KAY A look at books on 
artificial life and genetic program¬ 
ming and a CD-ROM on warplanes. 

Cominentary: 

Who Needs the Internet?...,2% 

BY RICHARD JENNINGS Heresy or 
a cogent view? 

Publisher's Letter..14 

BY DAVID EGAN 



Blasts from 
the Past.,41 

Highlights from two 
decades of covering 
the PC revolution. 


Letters...,.1S 

Readers describe solulions using 
agent technology and express 
frustration with TCP/IP addressing. 

Reader Survey.......140 

READER SERVICC 

Editorial Index by Company 2M 

Alphabetical index to Advertisers 290 
Index to Advertisers by 
Product Category Zft2 

' Inquiry Reply Cards: I9fill292A 

BUYER’S aUlDE 249 


Core Technologies 


Mail Order 

Hardware/Software Showciise 
Buyer's Mart 



Final Output 109 

BY MICHAEL WEISS 
Color printers, more affordable 
tlian ever, hold out the promise of 
better color. 


PK«>CJKAMMtNO 

FPU Precision..,223 

BY OLIVER SHARP A simple 
comparison program can help 
programmers who grapple with 
FPU imprecision. 

CPUS 

AMD's 29030 

Microprocessor.....,..,225 

BY FLOYD GOODRICH A Oexible 
bus interface and the ability to 
sustain high performance with low- 
cost memory make the 29030 a 
good choice for the embedded 
market. 

OPERATINO SYSTEMS 

Hie Oberon/F System....227 

BY DICK FOUNTAIN Niklaus 
Wirth's Oberon/F is a lightweight, 
portable, objeci-orienied 
component framework for die 
Windows and Mac environments. 


NETWORKS 

Daisy^hain Ettiefnet.229 

BY STAN MIASTKOWSKl Bring 
the legendary simplicity and 
Ilexibility of PhoneNet to the 
twisted-pair Ethernet LAN. 



PROGRAM USnNGS 

From BIX: Join "li.'itings/tYombytje95" 
Olid select the appropriate subarea (i.e., 
"jan 95 "'). 

From the UU NET: ftp to ftp.ua.net. log 
on as “anonymous/’ and enter your user 
ID as your password. Type 
“cd/publl.shed/byte" and type “DIR." 
Files appear in subdirectories by month. 

From the BYTE BBS at 1200-9600 bps: 
Dial <603J 924-9ti20 and follow the 
tnsuuctions at the prompt. 
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EITEI Contents by Platform 


Index 


This page presents the articles 
in this issue according to 
computing platform. 


DOS/WINDOWS 


End-User Windows Databases 
Take Off___,,28 

Each of ihese three Windows 
databasesMicrosoft Access 2,0^ Lotus 
Approach 3,0, and Alpha Softwarc’s 
Alpha Five for Windowscomes with 
a rich toolset designed to enhartce 
your productivity as soon as you tear 
into the box. 

Professional Video Prices 
Drop.,..,...34 

Premiere 4.0, Adobe's professional- 
level video-editing program for 
Windows, the Mac, and the Power 
Mac. offers many new features that 
will appeal to video professionals. 

Curing the Windows Fax 

Blues...,....,....,.,....133 

Here are some tips on troubleshooting 
fax modem problems to get your fax 
modem working in your Windows 
PC. 

Caller ID Goes to Work.149 

Borland's Sidekick for Windows is 
among a growing list of applications 
progams incorporating caller ID 
capability into its list of fearures, 

High-Tech Bookkeeping.155 

Two technologies that may change 
the way businesses keep their books 
on computer are OLE and on-line 
electronic services. Peachtree 
Accounting for Windows, MTX 
Accounting from MTX International, 
and Intuit^s Quicken 4 for Windows 
all make use of OLE technology. 

Powerful Presentations 

for Windows,...JS3 

Windows offers the right environmeni 
for presentation software. Presenters 
can preview their work or deliver a 
presentation from a notebook PC. 

Tlie traditional slide-show leaders— 
Charisma, Harvard Graphics, Lotus 
Freelance Graphics, and Microsoft 
PowerPoint—concentrate on power 
and usability. 

Audience Share...,.,...191 

Proxima^s Ovation+ projecdon panels 
let you project Windows presentations 
with animation or video. The active- 
matrix LCD panels support 24-bit 
color and stereo sound. 


dBase Does Wmdaws..,,.,..193 

dBase for Windows is finally here, 
and iPs a real Windows version^ with 
drag-and-drop querying and new 
object-oriented language extensions. 

Bringing S-D Modelitig 
to PCs....201 

Autodesk Dcsi^er was conceived 
as a relatively Jow-cost altemative 
to workstadon-based sol id-modeling 
programs. Version LO is a decent 
first effort, but it lacks many of the 
precision tools that serious CAD 
users require. 


oy2 


Code Talk: File I/O on Objects, 
Instead of Bytes..,.,...._.40 

This month Grehan takes a look at 
Gamelon. an object-oriented file 
access libraiy for OS/2. Windows, 
and Windows NT. 


MACINTOSH 


Professional Video Prices 

Dro|i.....,..,.34 

If you want prtTfessional-level video 
edidng and don^t mind mixing, 
matching, and verifying hardware 
and software components. Adobe's 
Premiere 4,D for the Mac. Power 
Mac, and Windows offers a low-cost 
altemative. 

LiYely Pictures...171 

Macintosh-based artists have much 
to cheer about with HSC Software’s 
Live Picture, which brings high-end 
worLstaiion editing to the Power Mac. 
Tests reveal minor problems with 
pixellation at some zoom levels, 
however. 


Apple’s Workgroup Server 
9150...175 

Here’s a look at Applets high-end 
PowerPC-bxsed application server. 

Progniph CPX; 

Purejy Visual.179 


Siate-of-the-art visual programming 
on the Macintosh is fully extendable 
to keep up with changes to the Mac 
Toolbox. 

Audience Share...191 

With Proxima’s Ovation-r projection 
panels, you can project animation and 
video from your Mek: at 640 by 480 
resolution. The active-matrix LCD 
panels support 24-bit color and stereo 
sound. 



The Oberon/F System 2 27 

Oberon/F, an object-oriented 
component framework, is currently 
in beta for Windows and the Mac. 
Vernons are also planned for Unix/ 
Motif and OS/2. 


KFTWQRKS 


Mosaic; 

Beyond Net Surfing.J5 

while the Internet provides access 
to a worldwide collection of 
information resources and services, 
navigating the network can be 
frustrating and confusing. Mosaic 
IS a GUI navigator and a tool for 
conducting business on the World 
Wide Web. 

Making the internet 
Connection.....,.126 

If you’re thinking about connecting 
to the Internet, you may just need 
dial-up access or you may need a full- 
fledged Internet protocol connection. 
Be sure and consider the pros and 
cons of each. 

Apple's Workgniup Server 
9150, .175 

Apple’s top-of-lhe-lme PowerPC- 
ba-sed application server provides a 
variety of network services, such as 
autoniaiic cataloging, prepress color 
separation, printing, and fax 
communicuLions. 

Internet with Style..._..,.197 

Netscape Communications offers 
Mosaic browsers optimized for 
14.4-Kbps modem connections, and 
its servers offer the encryption and 
security to run a commercial service 
on the Internet. You can even set up 
a site local to yotir LAN if you just 
want to publish corporate information 
to your local users. 

Dar^-Ghain Ethernet.229 

Farallon Computing and Tut Systems 
are both challenging conventional 
wisdom by offering daisy-chain 
Ethernet using inexpensive and 
easier-to-install copper wire instead 
of coaxial cable. We examine 
Farallon's EtherWave and Tut's 
Silver Streak. 

Poumelle: 

Cumiitun ications Issues ..,.,231 

Jetty discusses networking and 
coTTununication±^ issues. 


Accounting .. ,,..155 

Adaptive computing.36 

Awards,. .....49 

Buoks. 45 

CAD... 201 

Caller ID....,.149 

CD-ROM drives.,...165 

Celor.. . 88 , 93, 101, 

109, 204 

ComniunicatiiiniS ....24, 30, 75, 


125, 133, 145, 231 

Computer telephony. ...145, 149 

CPUs...........225 

Databases.28, 193 

Document management.35 

Graphics.17 1, 201 

Groupware. 24 

GUIs. ,,,,,36, 75 

Image editing..171 

Indexing... 36 

Internet .,..40, 75, 1 26, 132, 
197, 296 

Modems.133. 145, 231 

Monitors ..,,,,,,,,,,.,101, 204 

Multrmedia ... 1 9 1 

Networks.75, 175, 197, 

229, 231 

Operating systems ........... 227 

PDAs...64 

PeiverPC.34, 171, 175 

Presentations.....183, 191 

Printers. 1 09 

Programming..36, 40, 179, 

223, 227 

RISC .. .....225 

Servers ... I 7 5 

Small-office compiitii^. ..... 120, 

125, 133, 145, 149, 155 

Storage. 30 

Video.....34 

Wireless ..30 

World Wide Web..75, 125 


G BYTE JANUARY 1995 




































































BACKUP ON CD! 


Recordable CD Backup System 


TAPE IS OUT. 

• Tape is s!ow 

• No random access 

• One-year shelf life 

• Too many different formats 

• Reliable? 


OPTICAL IS IN. 


• Recordable CD is fast 

• Random access 

• Five-year shelf life 

• CD-ROM standard format 

• Very reliable 


The CD has replaced the tape cassette in the music industry. And 
Recordable CDs are well on their way to replacing tape in the 
computer industry. 


Introducing the new Pinnacle RCD-IOOO”* - the best way to 
backup your data. Our Recordable CD System comes complete 
with backup software for $1995. Each Recordable CD holds up to 
680 Megabytes of fast random access data. RCD media is 
reliable with a five-year shelf life guaranteed. And inexpensive, 
only $29 per disk or 4 cents per Megabyte. The Pinnacle 
RCD-IOOO™ is ideal for data archival, as well as creating arid testing 
multimedia titles, even making your own music CD of custom 
tunes. The RCD is the best way to backup data since RCDii media 
can be played back on most CD-ROM drives. 


The new Pinnacle RCD-IOOO”* is a double speed n^lttsession 
recorder and player. It supports ISC^9660, GD-M, 
CDI and CD Red Book audio recpipng standards. 
The RCD-IOOO*” is equippec^with a big I MB 
cache buffer that will ensur^eompatibility with 
most hard disk drive systems. Available in 
PiNMflck RCD-IOOO” internal Or external verslons. 


The RCD-1000*“ system comes complete ^ith Pinnacle's easy-to-f^'J 
use software program and backup utility 
for Windows. Simply drag and drop file||r 
from your File Manager application to ' 
your RCD application window and in 
minutes you’ve mastered your own 
compact disc - from data backup^to 
new information creations. ^ windstw ;rcd Bd£fcH£jj!iTO 


Ml Trademarks and Registered Tradeitiarks of Their Respecdve 


TO REACH THE PINNACLE CALL; 800-553-7070 


Tel: 714-727-3300 Fa)(; 714-7894i50 

CErcte 103 on Inquiry Caii (RESELLERS; MI4>. 




PiMMACLE / A\ H^Q 




















Brilliance Monitors Brilliance makes even your brightest 

ideas look brighter. The highest resolutions available (1600 x 1280) plus flat 
square screens give you absolutely accurate^ pin-sharp graphics with colours 
and contrasts to match. Work v^tth any Brilliance monitor and you'll 
appreciate the ergonomic design and the refresh rates of up to 100 Hz - 
you can get down to business all day and no tired eyes. And, of course, 
they all comply with TCO'92 power consumption levels. Finally, 
discover how brilliant BrilUante can be, try the Brilliance 21A with CyberScreen* Technology. This Philips 
invention gives you ultimate performance thanks to digital convergence correction and unparalleled colour 
and brightness uniformity right to the very edge of the screen. In your office or in your home, Brilliance 
monitors make all your ideas bright ideas. BKItUAHCE 
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Bright ide 


BRIUlANCE" 

HiGH RESOLUTION MOfiLTORS 


BriJIiiincc and CybcrScrccn ate regisicrrd trademarks of Philips Ekcironics E^.V. 
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The sound decision. 

With hundreds of today's hottest games 
written for Sound Blaster^ cards, there are 
so many tough decisions. Will it be the thun¬ 
derous explosions in Rebel Assaulty or the 
eerie howling of The 7th Gwesr? The Sound 
Blaster Value Edition card is an economical 
way to get started- It's an 8-bit sound board 
that works with any Creative Labs CD-ROM 
and includes sound utilities and games- 



The smart decision. 

Games are not the only software 
designed for Sound Blaster cards. 
Imagine a math program with a vast 
array of sound effects. It^s mesmeiizing. 
Its hypnotic. Especially if you have the 
Sound Blaster Pro Value Edition, the 
8-bit sound card with stereo sound. It’s 
compatible with Creative Labs CD-ROM 
drives, and comes with innovative sound 
utilities and recording software. 



The 16-bit decision. 

The Sound Blaster 16 Value Edition is the 
best-selling sound card ever. It works with any 
Creative Labs CD-ROM drive and delivers stereo 
sound that meets MPC2 standards, ft works 
with any speakers or headphones. And after 
experiencing a i 6-hit game on Sound Blaster, 
yoffU bolt to a nearby window, stick your 
reverberating head outside, and start screaming 
like a banshee,"! WANT 16-BiT SOUND!” 


Tough decision. 
Choose one Sound Blaster 
or buy 5 more computers? 



With Advanced 
Signal Processor 
SRR %2AS.B5 


The freedom decision. 

Sound Blaster 16 MultiCD'“ preserves 
your freedom of choice! It will connect 
a CD-ROM drive from manufacturers 
such as Sony, Mitsumi, and of course, 
Creative Labs. This 16-bit card is 
upgradeable to Wave Blaster"" II or an 
Advanced Signal Processor, the advanced 
technologies for MIDI music and more 
demanding sound-enhanced programs- 


Sound Blaster 
AWE32 
Value Editron 
Sound Blaster SRP $329:95 
16 SCSI-2 
SRP, $249.95 

With Advanced 
Signal Processor 
SRR $299.95 


The l-want-it-all decision. 

Sound Blaster 16 SCSI-2 delivers everything 
and compromises nothing. IPs I6~bit sound 
with an optional Advanced Signal Processor 
and a collection of sound utilities. But best of 
all, it connects the sound card and up to six 
SCSI devices to a single port. 




With Advanced Signal 
Processor SRR $399.95 


The next wave decision. 

The next generation of games will arrive 
with sound so real, you'll have to hang on 
to your headphones. Only Sound Blaster 
AWE32 can deliver the ultimate CD-quality 
sound. Real instrument samples and real 
sound effeas. It*s a 16-bit card with Advanced 
WavEffects' and an optional Advanced Signal 
Processor. And other cool stuff. Like 
QSound, a ISO"" soundscape of intense virtual 
audio. Sound Blaster AWE32 has it all. 



Of course, all Sound Blaster cards are easy to install and provide 100% compatibility with all software wrinen for the Sound Blaster 
audio platform. Make your decision and visit )rour nearest Creative Labs dealer. Or call LSOO-998’5227 Ext. 111 


CREATIVir 
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Waw WsvEiTKli, Cttaiive J^tictuiclk iiCriiiiw, stud the Sound BiBsier Compatibaitj' Logo are tfitkrairki of Creative Technnlogif LiiL All odtef Itidemiilii SK the property of theit ncspectivif holderj, 

US, inquiriH; Craitive Uha l-SOO-wa'S227. tnicmatwruit inquines: Creative Ttechnotogy ltd., Singapow- TEI,; 65-773-02S5 FAX; fi5-77>D3SS, 
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CPU upgrade. 

OverDrive™ processor, a family of single-chip 
upgrades that significantly boosts the overall 
peiformance of your Intel486^SX and DX 
processor-based PCs. 


Slow performance. 

Your software is bogged down, but you 
can't buy a new PC right now. 


To speed up your 4S6, follow tht 





























CaU 1-800-538-3373, 

To find out more about the family 
processors and to receive a free demo disk. 


Speeds up software. 

Microsoft Excer 4.0 runs 122% faster and 
Microsoft Word"" 2.0 120% faster when you 
upgrade a i486''‘ DX-33 processor with an 
IntelDX4‘“ 100 MHz OverDrive processor. 



Mfj 
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lE^poctivc owners. - .. 


OverDrive processor upgrade path. 





Publisher’s Letter 


David Egan 




Raphael Nfitedtefnarv B. B!gari 


And X995, wliic^ii indudo^ 
nur 2€Mti anniversary Issue 
in 3eplenit»err will be 
even better 

F or the most part, the publisher manages the busi¬ 
ness interests of a magazine. I worry about such 
matters as policy, our views on key issues effecting our 
marketplace, and whal kind of resources BYTE needs 
to continue creating a paxluct that engages your attention. 
There are very few occasions on which I can talk to you 
directly in the magazine. This is one of those occasions. 
As we begin the new year, let’s look back on the one we 
just finished. From a business perspective, 1994 was a 
good year for BYTE. While a number of other major 
computer magazines dropped in total advertising pages 
and circulation, BYTE surged ahead in year-to-year ad¬ 
vertising sales and posted impressive gains in subscrip¬ 
tion-renewal rates. 

The advertising statistic may be of little interest to you 
as a reader, except as an indicator of the growing im¬ 
portance your attention and opinion have on those who 
develop the hardware and the software to meet your de¬ 
manding technology needs. Obviously, the rising renewal 
rate is of great interest to us. You are the technically as¬ 
tute opinion maker who drives today’s purchasing of 
computer technology, and the fact that you’re renewing 
your subscription tells us that we’re successful in our ef¬ 
forts to meet your information needs. In fact, a recent 
study told us that nearly nine out of every ten of you 
plan to renew your subscriptions to BYTE. Thanks! 

I think we’ve earned your loyalty through standards- 


setting editorial work. Our November cover story on the 
fierce competition between new CPUs is already widely 
touted as a definitive evaluation and cominent on the 
promise of this leading-edge technology. West Coast 
Bureau Chief Andy Reinhardf s comprehensive March 
cover story on the Internet (“Building the Data High¬ 
way”) has earned a number of accolades. And weTe still 
getting feedback—supportive and otherwise—to Jon 
Udell’s opinion piece, “Why IBM Should License 
Win32,” in last September’s issue. 

Delighted as 1 am to write this, 1 must also confess 
that this is a bittersweet moment for BYTE, for this marks 
Dennis Allen’s departure from our magazine. Part of our 
editorial organization for more than eleven years, Dennis 
served as our editor-in-chief for the past three. After 
more than a decade of service, Dennis has decided to 
move on to new challenges. We’ll miss him; and we 
wish him well. On the page that follows, Dennis writes 
more eloquently than 1 about the memories he takes with 
him. His legacy lives in the pages of this publication, 
one of the most widely read and respected journals of 
computing technology in the world. 

The younger looking fellow in the photo above is 
BYTE’s new editor-in-chief, Raphael Needle man, Rafe 
brings to his new assignment impressive credentials: He’s 
an accomplished technologist, book author, testing lab 
manager, and world-class editor. His background includes 
duties as executive editor of PC/Compumg, editor of Cor¬ 
porate Computing (where he and I first worked togeth¬ 
er), and reviews editor at infoWortd. Tm delighted to have 
Rafe join our team. He’ll offer BYTE a fresh perspective 
and will work to make it even more relevant and com¬ 
pelling reading for those of you who turn to our maga¬ 
zine for the authoritative word on computing technology. 

I look forward to talking to you in these pages again in 
our 20th anniversary edition of BYTE, coming up this 
September. Meanwhile, let us know how we’re doing at 
meeting your information needs. Please write to Rafe 
and me. We’re here to serve you. 



David B. Egan, publisher 
(degan^bm.com} 
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Hie #1 Windows database 
has a new Sidekick 



_ _sfe 


oriand 


Paradox 


lor Windows 

^ Rdationa] database 


Simple to learn 


^^The hands down best 
Windows database” 

—MWor;tfJuty1994 


Easy to use 


“Sidekick stands out 
from the rest” 

—Witt Street Jomai. June 1994 


Buy 

Paradox 
and get 
sidekick 
and a 

training video 

FREE 


lew Paradox 5.0, the best just got better! New Sidekick simplifies your iite! 


^ow our Interactive Coaches quickly leach you how to apply the 
lower of Paradox® to accomplish any task. Our on-line Experts™ 
juide you step-by-step in creating professional forms, reports, and 
abels. And Paradox is the only database that supports OLE 2.0 
dient and server, making it better integrated with PerfectOffice and 
Microsoft Office, than any other Windows database. Whether you 
leed to create invoices, catalog your music collection, or organize 
^our customers and contacts—it’s simple...Paradox does it 
or you ! 

NIew Paradox Training Vlden 

fhe training begins right out of the box with a free Learn Paradox 
or Windows Today! video to teach you all you need to know about 
getting started with Paradox 5.0 for Windows. And act now, because 
his offer is only good from October 15 to January 31, 1995, so 
:all Borland or your local dealer today! 

‘‘$99.05 for existing owners ol Paradox for DOS or Windows after $3Q.QQ manutadurers rebate; 
Jealerprioes may vary. Circle 284 on Inquiry Card (IIESELLERS: 285), 

IV:!p)'hghe © 1994 Bctrljukl InterninttiJtftL Inc- All riabts neuerved, AH Borlmd prciduct naniEs arc trademarks 
Boland [mertiaiionin;i, Inc. Prices jsood in the United States and. Canada 
\]\ pri:«a arc ih U.S. ddllatir Dealer prlcea may vary. Bl 795!$.I 




Sidekick ts the all-in-one personal organizer that's so fast, func¬ 
tional, and friendly, it helps you stay on top of everything you've 
got going on: your calender, your address book, your to-do lists — 
you’re never more than a 
mouse-click away from 
your vital information. 


Call Now or see your local 
dealer for this Incredible offer: 
Paradox 5.0, Sidekick, and a 
training video for only... 


$gg95- 

(a U99 value) 


L 


Offer good from October 15 to January 31, 1995 

1-800-336-6464, ext. 9644 



Borland 
















Dennis Allen 


Good-bye, Farewell, Adios... 

3siying goocll»yo is novor easy. 

Yet the time has oome tor me to ieave BYTE. 

After more than eleven years here, BYTE has become a part of me, and leaving it is not 
without some sorrow. It’s a good kind of sorrow, though—the kind you feel when you 
graduate from school and the new opportunities are boundless and exciting. 

Thanks to you, my experience here has been wonderful. Together, we’ve seen BYTE 
through many changes, and we’ve endured the ever-changing technology landscape. I hope 
that you’ve enjoyed the experience as much as I have. 

During the last three years, BYTE moved back to its technical roots. And while all the other computer magazines 
seemed to become more and more alike, BYTE’s authoritative voice made it stand head and shoulders above the 
rest. As a result, the New York Times and others have hailed BYTE as the Scientific American of computer magazines. 

Compliments aside, the changes BYTE made were simply an answer to your requests. Judging by your response, 
those changes were right. Subscription renewals are up, and on the newsstand, BYTE broke several all-time records 
in 1994. Also, the mail we’ve received from readers has been overwhelmingly positive. 

Those changes were not easy, however, and the entire BYTE editorial team has my applause and appreciation. 
Nowhere else is there a group of more qualified technical Journalists, editors, and designers. Nowhere. It has been 
my distinct privilege to work with such a fine group of people, and 1 shall not forget their hard work. 

Although all of the people of BYTE have my profound thanks, there are two very special individuals whom I’d 
especially like to thank: Rich Friedman, BYTE’s executive editor, and Dennis Barker, BYTE’s chief of correspon¬ 
dents. Both played crucial roles in making BYTE the authority in computing. Their publishing and editing skills and 
their dedication to BYTE has been exemplary. They are also two close friends 1 will miss dearly. 

Another friend I’ll also miss is Jerry Poumelle, BYTE’s star columnist. Jerry has contributed to BYTE much 
more than the several thousand words he writes each month. He has shared his wisdom with the staff, and he provid¬ 
ed inspiration for me. 

While I will surely miss the entire staff at BYTE, I leave knowing that BYTE is in good hands. I personally testify 
to their dedication in delivering nothing short of excellence in technical reporting and fact, and I am certain that you 
will continue to be delighted with each issue of BYTE they bring forth. 

The folks I’ll miss most of all, though, are you, the BYTE readers. You have made every accomplishment possi¬ 
ble. From its beginnings 20 years ago, BYTE and its readers have had a special relationship that is rare in publish¬ 
ing, and I’ve enjoyed being part of that relationship. You bestowed on me the greatest honor any chief editor could 
have: You read the magazine. And by reading, you made everything worthwhile. 

Words fail me in adequately expressing my deepest gratitude. You challenged me, and you rewarded me. Thank you. 

My work here is done. I am proud of my labor and accomplishments at BYTE, but like a graduate. I’m ready to 
move on to other challenges. 



Adios, 
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It’s time to separate theory from reaSity. Some 28,800 bps modems claim to be four-times faster by offer! rig sersationally high throughput. But sensational throughput 
depends on sensational phone line conditions. Not a reality in today's telecommunications, in the real world of less-than-perfect phone fines, the SupraFAXModem 
288 outperforms all, the Gompetition. But don’t take our word for it — just: took, at the reviews. It has also won award after award for outstanding value. For a 
surprisingly low price you get Supra^top-of-the-llne feature set including: Silent Answer'^ for voice and fax line sharing, Flash ROM for easy field upgrades, 

top-rated fax and data software, and Supra’s five-year limited warranty. Plus, all Internal PC models are designed with SupraSmart^*^ technology fora 
super-efficient modem-to-compufer interface! It’s time to separate theory from reality — the SupraFAXModem 288 offers the best 28,800 bps connection available. 
And that’s a fact. Call Supra at 800-727-8647 today. 


SpectoiElfera ButJ|art Uj cmnga «f mclBniBrts tmwpto 3>i»r faspsctlva MmoaniK. 

71 Ot SUPRA DRIVE SV^ * AlMNY. OR USA * PHONE FAX; * Sim GmbH • CARl-FRlFDfitCH GAUSS SIRAESE 7 * &5024 PULHEIM-SRAUWBLfS • GERMANY * PHONE 49-22-3A-9S590 



"IIS abily to ping-away nnwgh poor line NHri 
in a wlNle new league." Computer Shopper, July 1994 


1st Place - PC Computing, “Great bundle with bargain price-our winner rvas a favorite with testers ." June 1994. 
*★★★ - MACWORLD. “Supra is paving the way for life in the fast lane. "August 1994. 
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One in 9 Billion 

It appears a bug is in the FPU of many 
Pentium processors. The Pentium FPU 
returns erroneous values for certain divi¬ 
sion operations. For exmiiple, an error is 
obtained by calculating l/(l/x) for values 
in the range 824633702418 <= x <= 

824633702449 and throughout _ 

any interval obtained by multi¬ 
plying or dividing the above in¬ 
terval by an Integer power of 2. 

Odier intervals also produce di¬ 
vision emjrs. These errors can 
be verified in compiled code, 
an ordinary spreadsheeu or even 
the Windows calculator in sci¬ 
entific mode. 

We observed the bug on all 
the Pentiums we tested, includ¬ 
ing a Dell E^O, a Gateway P90, a Micron 
P60. an Insight P60, and a Packard-Bell 
P60. It has nol been observed on imy 486 or 
earlier system. I am interested in hearing of 
test results from other Pentiums, from 486- 
DX4s, and frt>m the AMD, Cyiix. iind Nex- 
Gen clones of the Pentium. 

Dr. Thomas R. Nicely 
Professor of Mathematics 

Lynchhurg Coitege, VA 

We tesieJ Dr. Niceiy*s chutm on varhms 
Pentiurn machine.^, and the error Ls as 
desenhed. We contacted fntei, and John 
Thompson, an Jjitel spokesperson, con¬ 
firmed our findings. However, the error 
is confined to the lowest bits of the man¬ 
tissa (nsimlly the lower 9 or 10 hits), so 
it is unlikely that anyone would en¬ 
counter it. Thompson said that fntel 's 
statisticai analysis of the hug indicated 
the problem would occur once every 9 to 
10 billion operand pairs (an operand 
pair being an expression such as a-hb, 
a-h, anda^b). Corrected Pentium 
processors are already in the manufac¬ 
turing pipeline. Finally., Thompson said 
that readers should contact Intel if their 
particular applications run afoul of the 
hug and that Intel will "vvorA' with them 
to solve the problem. "—Rick Grehan 


The Future Is Now 

I was intrigued by your recent cover story 
on Intelligent Networks (“The Nelw'ork 
with Smarts,” October 1994) but worried 
as well. Everything you presented was in 
the future tense, although every type of 
technology you described is available by 
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using Lotus Notes and products from Lo¬ 
tus's Business Paitncrs Program. 

Reexamine the dreain scenario offered in 
the article: "Tf T get a fax from Tosht re¬ 
garding the Kyoto project, please run it 
through OCR aud read it into my voice¬ 
mail box, send a copy of the text to Bar¬ 
bara, and forward the fax image to the op- 

_ tical-archive mailbox in the 

legal department.” 

Okay, thaf s a pretty tall or¬ 
der, but in two weeks, I could 
set up such a system for you. 
You can create information- 
seeking agents using Sand- 
Point's Hoover product: fax in¬ 
tegration whth OCR is available 
from Lotus and from other ven¬ 
dors. You can develop voice- 
mail integration and phone 
client services using the Phone Notes client 
developed jointly by Simpact and Lotus. 
Also, imaging integration is available from 
a variety of vendors, including Lotus it¬ 
self w'ith LN:DL SkyTel offers pager-in¬ 
tegration, and voice-recognition systems 
from IBM fulfill the dream. These can all 
be found ou the Notes platform today; 
there's nothing future tense about these 
technologies. 

Nathan Freeman 
New York. NY 
freeman @ mff @ mnexmet 


Addressing Addressing Standards 

In "Automating TCP/IP in NT” (Ni>- 
vember 1994), Peter Wayner says that 
if he uses Microsoft’s WINS (Windows- 
Internet Naming Service) to pro¬ 
vide name-to-address-translation 
service on a Microsoft- 
based TCP/IP network, no one out- . 
side of that network will be able to get 
to him by name, 1 think it's Microsoft's 
fault for not making WINS work with 
DNS, the Internet’s Domain Name Ser- 
%nce: after all, DNS has been around much 
longer and is an inlernationally accepted 
standin’d. By nol working with the widely 
used standard, WINS users will have cut 
themselves off from the rest of the world, 
fm glad to sec that Microsoft is trying to 
work through the IETF (Intemei Engi¬ 
neering Task Force) to resolve the differ¬ 
ences. Let's hope the operative tone here is 
"work with” rather than **dictaie to.” 

Doug Loss 
Witke.s-8arre, FA 
tosx @ h uxk\\ hhom u, edu 


Sugar-Coated Reporting? 

In the November BYTE Letters, Don 
Leainy points out that PCs can never be 
PnP (Plug and Play) due to built-in defi¬ 
ciencies. He criticizes BYTE for not being 
up-front and frank in its assessment and for 
not “telling it like it is.” Tom Halfhill ex¬ 
cuses BYTC's lack of candor, indicating 
the decision not to provide the whole truth 
was due to reasoning, “Why burst their 
bubble [of mistaken judgment and igno¬ 
rance]?”. Might 1 suggest that BYTE tell 
the real truth as it is—not the half-truth or 
sugar-coated inith? 

Joel Amkniut 
Los Angeles, CA 

I did not mean to imply that PnP HVJn V 
vwmjt. PnP wnll wfork emd will make life 
easier for millions of PC users. PnP is a 
kludge, hut it does work. My rather flip¬ 
pant comment —" Why hurst their huh- 
hle?*’—doesn ‘t mean that BYTE should 
avoid telling the truth. It doesn f matter 
if the Macintosh has belter phig-and- 
play capabilities than the PC because 
most PC owners aren 7 going to sell 
iheir systems and buy a Macintosh. It 
matters only to perfpie who haven't yet 
decided between a PC and a Mac. But 
the tens of millions of current u.sers de¬ 
scribe a solution, too. So far PnP is the 
best solution to make PCs easier to use, 
while preserving as much of PC owners ' 
current investment as possible. 

—Tom Halfhill 


0 ^^ Recycling Technology 

In the “VLIW Questions” 
article in November, Peter 
Wayner states, “VLIW [very large 
instruction word] is a new way to 
4 attack an old problem." Bul VLIW 
is w^hat used to be called microcode. End 
users could write microcode thremgh hard¬ 
ware options on systems from Data Gen¬ 
eral and DEC, though few were desperate 
enough for the perfomiauce to do so. Look 
at the internals of systems as far back as 
IBM .360 and 370 mainframes, and you'll 
see similar techniques. Fm much more 
impressed by efforts such as Motorola's 

We want to hear ffom you. Address cijrrexpon- 
derice ta Editor, BYTE. One Phoenix 

Mitt Lane, Peterhorough. NH0345H: or you 
can send E-mail the Intenm or BIX to edi- 
torst^hixxom. Letterx may be edited. 
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Fbur million transistors. 

TWo billion operations per second. 

One chip. 


TOth the TMS320C80 DSP, there's no limit to your 
imagination. And it’s from the technology leader in 
Digital Signal Processing — Texas Instruments 
On one piece of silicon, youl find four 
parallel Advanced DSPs. Orchestrated by a 
32-bit RISC master processor, with an integral 
lOO-MFLOPS floating-point unit. All delivering real 



interactive processing power. So you can realize your 
imagination and produce products that were once 
considered beyond reach. 

For a free brochure and teclmical data sheet 
on the highest performance, most lughly 
integrated DSP ever produced, simply cal! us at 
1-800477-8924, ext 35S3. 


EXTENDING YOUR REACH 

^ Texas 
Instruments 


© 1994 TT 

For inq,uines oiiLsktc the UtiilEd Stntes, 

please conlacl your local Toitaa InstnimonUi sales omce. 






Letters 


PowerPC 620, which packs many support 
systems and mainframe-level techniques 
into a single chip. 

Harlan Rosenthal 
rosenthh. dialogic@pohox. dialogic, com 

Like microcode, much of what is old is 
new again, hut smart compilers are an 
important part of VUW, whereas mi¬ 
crocode was written by hand. 

—Peter Wayner 


Inheritance in PowerBuilder 

In the well-structured software roundup 
“SQL Front Ends for Windows” (October 
1994), Mark Hettler and Scott Higgs give 
a largely accurate view of PowerBuilder 
3.0a. But they miss a couple of tricks. They 
say that “you cannot derive a user object 
from a button.” In fact, PowerBuilder pro¬ 
vides standard user objects that provide 
this capability. These specialized standard 
objects can have events, scripts, functions, 
and variables added. At Ernst & Young, 
we use standard user objects extensively to 
provide common user-interface functions 
across a range of commercial software. 

The authors also imply that user objects j 
can be shared by moving them between I 
libraries. PowerBuilder not only allows a 
library of user objects and other reusable 
components to be part of .several applica¬ 
tions, it al.so allows inheritance of these 
objects into specialized objects. We use 
this feature extensively as well. All our 
commercial applications inherit from ob¬ 
jects in a shared ancestor library. 

James Taylor 
Development Manager, Ernxf & Young 
Las Colinas, TX 


Developing Hardware-Independent Software 

I have been following the discu.ssions in 
BYTE on new microproces.sors and sys¬ 
tems, and I keep reading that “the code 
has to be recompiled to take advantage of 
the CPU.” When I read about VLlW’s 
(very large instruction word’s) need for 
smart compilers, I wondered why I hadn’t 
seen any mention of reassemblers. By re- 
assemblers I mean programs that take a 
binary and generate a new binary opti¬ 
mized for another CPU. Here you have 
the K5 reconstructing CISC into RISC on 
the fly; you have processors spending huge 
numbers of transistors trying to execute 
code out of order to take advantage of su¬ 
perscalar pipelining; and you have Pow¬ 


erPC emulating binaries. These all seem 
to lead to an obvious approach of spending 
the time once in software to determine 
what one binary is doing and then to gen¬ 
erate a new binary that takes advantage of 
another CPU’s .strengths. 

Alan P. W. Hewett 
Mt. Vernon, OH 
apwh @ chpine. an. com 

The actual term for your reassembler is 
binary translation, and the short an.swer 
is that it does exist. Echo Logic 
(Holmdel, NJ) has a technology called 
Flash Port that can translate among sev¬ 
eral different binary fonnats, including 
680.x0 to PowerPC and x86. DEC also 
has a translator that moves VAX bina¬ 
ries to Alpha. But binary’ translation is 
not an answer to the questions of RISC 
v.y. CISC, optimized compilation, or 
VL/W. Also, there are some unanswered 
legal questions if you translate a binary 
without authorization from the original 
software developer. 

I think there are other approaches yet 
to be explored that addre.ss these prob¬ 
lems. For e.xample, what if .software was 
delivered in .some form of pseudocode 
that could be compiled and optimized for 
a .specific computer as part of the instal¬ 
lation process? You could buy an appli¬ 
cation in a .semicompiled format, and the 
installer would automatically compile 
and optimize the code. If you later up¬ 
grade to a completely diff erent platform, 
the software would get recompiled again 


on installation, using a plug-in installa¬ 
tion compiler. This arrangement would 
insulate the software from details of the 
hardware and still achieve optimum per¬ 
formance and compatibility without em¬ 
ulation.—Tom Halfhill 


Microsoft Hardware 

When Windows was first released, Micro¬ 
soft offered us the mouse—not just any 
mou.se compatible with the existing mice 
of the day but a special mouse. Now Mi¬ 
crosoft is .set to improve our lives again 
with Chicago, a more user-friendly Win¬ 
dows to replace Windows. And to top it 
off, the company has moved into hardware 
with a keyboard that has three extra keys 
for special functions within Chicago. It 
couldn’t find room on the old keyboards. 
Isn’t it wonderful to see such a great com¬ 
pany dedicated to improving our lives 
without letting compatibility stand in the 
way of profit? 

Gordon Reid 
Moorahbm, Victoria, Au.stralia 


nx 

The Xerox 4520 la.ser printer in the No¬ 
vember 1994 Lab Report is the 4520mp, 
not the 452()ps. That report al.so listed an in¬ 
correct price for the Hewlett-Packard 
DeskJet 12(30 C/PS. The correct price is 
.$2479. ■ 


COMING UP IN FEBRUARY 


• .SONY MAOIC IJNK 

Does the first portable computer to incorporate General Magic’s Magic Cap operating 
.system and Tele.scripi technology fulfill the vision of a personal digital a.ssislant? 

• 41 GRAPHICS AHAFTKRS 

If you’re wondering whether it’s worthwhile to upgrade your PCI or NuBus graphics 
adapter, the NSTL/BYTE Lab Report will feature extensive performance results for 
CAD and general busine.s.s, as well as explanations of the special hardware support for 
video and 3-D technology. 

- SCAI.AHLE RAID 

We test the performance and reliability of RAID .systems for cross-platform environ¬ 
ments and scalable needs. 

• STATE OF THE ART: PATTERN RECOCJNITION 

Communicating with your computer in a natural way, using handwriting or speech, de¬ 
mands .sophi.sticated pattern-recognition capabilities. It is simple for humans, but very 
demanding for PCs. 

• LAN OPERATING SYSTEMS 

Following up on our peer-to-peer operating-systems roundup, this month we examine 
larger-scale operating systems for enterprise networks. 
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"Actually/ we were quite 
^without Axis print servers" 


# 



Printers in mixed environments are of 
problem to both users and network 
managers. But it does not have to be 


Axis print servers, AXIS NPS 550 Rise 
and AXIS NPS 530/532, connect printers 
directly to your network, enabling all Ethernet benefits: 
the printer can be connected anywhere in the network, 
providing all users with access to high speed printing. 
Supervision and control over the printer is performed 


Nbvelll 


Motihtosh 


centrally. 


In short; Network printing made easier. 


Call now or fax this coupon for a free evaluation unit, 
tel •l•46 46 14 05 00, fax +46 46 14 05 10 


r~| Coll me, to arrange a FH Ethernet environment. 

14 doy "free tria^^ o- 

[_I Token King environment. 


□ Send me a copy of 
Axis Guide to Open 
Network Printing. 


Name 


PosiHon 


Call toll free from: France 059a7777, Germany 0130-81 0000, UK 080a96 2929 
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Take Multimedia Intc 



Announcing the High-Performance T4850CT. Now you can create dazzling multimed 

presentations on a large 10.4" display, with the excitement of Indeo"" video and the richness of integrate 



.WAV and MIDI Audio. By connecting this plug-and-play notebook to an optional Desk Station I\ 


T4850Cr FEATURES: •VLIocal-busvidto 

• 75 MH 2 IntdDX4* 3 J volt ptnoessor, 16KBcache • Integrated graphics aetderator 

110 . 4 " dia- color SVGA lH-LCD thS.Sdh (64K) ^ultancous a)loT5 

active matrix display • .WAV Audio and MIDI sound 

• 810 Million Byte (= 772MB) HDD or t Audio jacb: headphone, built-in 

520 Million Byte (= 500MB) HDD speakers and microphone 

• SMB RAM expandable to 24MB §6.9 lbs. 

• Tvw) PCMCIA slots (16mm and 5mm) • NiMH battery for extended life 


• 3.5* * 1.44MB fli^ppy disk drive 

• Ballpoint" Mouse with QuiddVirt* 

• Pne-instalied .software DOS^ Windows 
for W)rkgroups“ Windows Sound System* 
Run Time Video for Windows* Indeo* 
video and Fn-essc* software 

• Toll-free Technical Support — 

7 days a week/24 hours a day 























































Indet^video bolstered by a 
i niiL itib ip it rHMQipd f powerliil 75MHz IntelDX4™ 
processor provides greater performance for 
smoother video playback. 

The 10.4” color 
active matrix screen 

displays 65,536 (64K) 
simultaneous colors for stimningly 
realistic images and brilliant graphics. 


J0.C 


Choose betv^'een a robust 
SlOMillion Byte fo 772MB) 
or 520 Million Byte 500MB) hard disk drive 
configuration for storing large multimedLa files. 


OIAmiluon 

0IU BYTES 



Dual PCMCIA 
expansion slots 
(Type 11 and Type III) 
run simultanamsIy-WLth connection 
to your LANj fax/modem and more. 




Integrated .WAV Audio 
and MIDI pump out clear 
and powerful sound eifocts, 
music and dialogue. 


New Dimensions. 


you’ll have the flexibility to hook up an external monitor, keyboard, mouse and more, for 
43 a comfortable desktop environment. The new T4850CT puts the show and the audience 

Teoli 

* in the palm of your hand. For your nearest Toshiba dealer, call 1*800'457-7777. 




In Touch with Tomorrow 

TOSHIBA 

© 1994 Tosiiih Amsrfoa bfonnaitiDai Systons, Int, All prodiJias Iridicaiftl by ffiuJtmadi :}ymbob aic tiaicimrifiEsd and/of tegisieid by their respective eempirtiei. 
The Inlet Inack and Indeo video iogos are traclEmiTb of Intel CqrpaiaiiarL 
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News&views 


GROUPWARE 

What Notes 
Users Want 

As great as Lotus Notes is for deploying producttvity-enhaiicing applications througtioiit 


Notes is now available in 
server versions for OS/2, Net- 
Wiire, Wintlows, Windows NT, 
and Unix, and in Windows, 
OS/2, Unix, and Macintosh 
client versions. Tlie product pro¬ 
vides a platfomi for a multitude 
of decision-support, customer- 
service, and problem-resolution 
applications developed by in¬ 
ternal corporate programmers 
and third-party developers. 
“There's almost nothing 1 can 
think of that we don’t use Notes 
for,” says Jim Charles, CIO at 
Computer Language Research, 
a lax-automation software com¬ 
pany based in Dallas, Texas. 
“It's how we have reengineered, 
to use a cliche, our company,” 
he adds. 

Other software companies 
have released programs that 
compete with certain aspects 
of Notes {e.g., BBSes for elec¬ 
tronic discussions. E-mail pro¬ 
grams, relational databases 
with replication, and work-flow 
management programs), but 
no cuiTently available product 
directly competes with the 


B company^ it still suffers from numerous weaknesses. Here’s what users want as well 
as a hint of things to come from Lotus. 


mOK DOBSON AND DAVE ANDREWS 

F rom its beginning in 1989 as a client/server platform for deploy¬ 
ing distributed work-flow and communications applications, 
Lotus Notes has grown into a leading groupware platform, with 


document-based Notes. Mi¬ 
crosoft’s Exchange Server imd 
Oracle’s Documents mighl 
challenge Notes, but neither 
product is slated to ship until 
later this year. 

MeanNvhile, CIOs working 
at large, multiple-server Notes 
installations say they lack tools 
for managing and line-tuning 
their Notes installations. De- 


Lillys Notes - My Customer Service - Itiriiuestnejii riniiofi!; 


Oesigo Mfindow tjelp 
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NssdS NO^SS 

Miss toft Critical ^ 


b John J. Hocketalier ir Wants an imieA/iew wnn our uhu 
[ BUI Somelbady Nesds a copy of Microsolt Exchange 

Blit Button Yellow Page book for industnel firms 


John heard that Notes was atooli 
Bill is worried th at Lotus is a loads 
Bill ne eds a quick turn-eiound jolij 


Many users want the Notes interface improved. Notes currently limits Its Views to one fine, which 
arPitraiily cuts off the descriptions shown on the screen. 


an installed base 
of almost 4000 
companies and 
more than 1 mil¬ 
lion users world¬ 
wide. Managers at 
companies big and 
small alike say that 

Notes’ document databases are an excellent way to store unstructured data. 
Notes users can access multiple databases of documents, participate in 
electronic discussions, and route messages to quickly access and dissem¬ 
inate information. However, if you scratch the surface of a typical Notes 
success story, you’ll often find a tale of administrative and programming 
complexities. An informal survey conducted by BYTE of chief informa¬ 
tion officers (CIOs), developers, and u.sers indicates a number of areas 
where Notes could improve (see the text box, opposite page). Lotus hopes 
to address these and other concerns in a major upgrade of Notes that the 
company hopes to release in the middle of this year. 


velopers who have 
mastered the Notes 
macro language for 
creating applications 
lament the lack of 
an integrated proce¬ 
dural language simi¬ 
lar to Visual Basic. 
In addition, our in¬ 
terviewees say that 
Notes could beef up 
its reporting capabilities, fur¬ 
ther improve the efficiency of 
its replication engine, and in¬ 
troduce more granular control 
of replication options, A num¬ 
ber of users also asked for an 
overall increase in speed, low¬ 
er cost, improved database ac¬ 
cess, and a better interface for 
end users. 

Lotus says version 4.0 of 
Notes will address most of its 
users’ requests. The company 
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said it's still too early to dis¬ 
close details, but it announced 
general goals for version 4.0 
when it made a prerelease ver¬ 
sion available to about 200 
Notes developers in October. 

Lotus says Notes 4.0 will let 
end users create agent pro¬ 
grams that perform such activ¬ 
ities as scanning news wires 
for specified information* Mo¬ 
bile users will find it easier to 
connect to a Notes network, 
and they'll be able to precon¬ 
figure their systems to selec¬ 


tively extract infonnatinn, sucb 
as key portions of Notes data¬ 
bases, the latest mail messages, 
or appropriate modem dialing 
rules, in background mode. The 
Notes Mail interface will be re^ 
placed by cc:Mail. Notes' user 
intertace will be enhanced, mak¬ 
ing it easier for users to store 
and navigate information. 

Lotus also said that it will 
improve the performance of 
Notes’ servers, increase the 
number of users supported by 
each server, and offer tools for 


easier administration and man¬ 
agement. With LotusScript, 
developers will have access to 
a BASIC-like scripting and 
macro language that will also 
work with other Lotus and non- 
Lotus applications. The com¬ 
pany say,s that LotusScript will 
communicate with other scripi- 
ing languages—such as Visual 
Basic, Applications Edition— 
through platform scripting in¬ 
terfaces such as OLE 2.0 au¬ 
tomation. 

The early word from devel¬ 


opers who have seen or are us¬ 
ing the alpha version of Notes 
4.0 is that it's an ambitious up¬ 
grade that will address many 
of the product's current weak¬ 
nesses. With Notes, Lotus al¬ 
ready provides a platform that 
can literally allow a company 
to reinvent itself, but the pro¬ 
cess usually requires a good 
deal of effort. Lotus hopes that 
the next release of Notes will 
solidify the company's posi¬ 
tion in the ever-evolving group- 
ware market. 



NOTES’ STRENGTHS AND WEAKNESSES 


BYTE conducted 15 interviews with CIOs of companies that use Notes; the goal was to learn what they like about Notes 
and what they'd like to see improved. 


What Users Like About Notes 



impnwed cwnmunications. Interviewees 
universally praise Motes for Its ability to 
J open new channels for customer com¬ 
munications while Improving a company's Internal 
communications, both within and across depart¬ 
ments. Notes does not come in and hit just one 
horizontal section of your company" says Mike 
Bertrand, president of Notes consultancy Uptime 
Computer Solutions (San Jose, CA). Instead, he says. Notes typically 
fosters improved communications that span a company's departmental 
boundaries. 



h's easy to program and use, CIOs say that writing and fielding a complex 
work-flow application with Notes mpuires programming expertise, but they 
aiso say it's easy for end users to develop their own applications and cus¬ 
tomize existing ones, qtiat’s an Incredibly Important feature—that our 
users can build applications without any input from MIS," says Sheldon 
Laube. national director of Information and technology at Price Water- 
house in Menlo Park. California. 

Notes Mail. Users like the basic functionality of Notes Mall. Although some 
complain that It lacks rules and Is somewhat inefficient, they like the fact 
that It's easy to forward documents and embed graphics and spread¬ 
sheets into mall messages. 

Work flow. Developers throughout the world have written distributed work- 
flow applications that run on top of Notes. 

Built-In security. Some CIOs say they won't even consider any platform for 
fielding applications that are replete with sensitive customer information un¬ 
less It has the level of security that Notes has. 

What Users Would Like Improved 



Notes’ iHiogrammir^ environment. Several developers and CIOs 
lament the Notes macro language's lack of support for even 
basic FOR...NEXT looping capabilities. Most say they're looking 
forward to Lotus's integrating LotusScript, the company’s BASIC- 


like programming language. Into Notes, Most express the hope that Lo¬ 
tusScript will support OLE Controls. 

Replication. Replication is a key feature in Notes. Notes 3.0 introduced se¬ 
lective replication, which can reduce network traffic, but administrators, es¬ 
pecially those with large worldwide Notes installations, want a more efficient 
replication engine and finer control over its options. "Field-level replica¬ 
tion would be a very nice feature," says Mike Mandelvaum, vice president 
of information technologies development for Chase Manhattan, 

Administration. Interviewees' requests for improving Notes' management 
and installation tools range from Improved network-monitoring tools to a util¬ 
ity that would convert a Notes mail-address book from flat-naming to the new¬ 
er hierarchical storage scheme. Lotus's partnership with AT&T portends less 
administration hassles on the back end. 

Corf. It currently costs about $330 per seat for 
Notes' client software, but that's just the begin¬ 
ning of the price of a Notes ir>staltation. Adding 
Notes to your network can require RAM and com¬ 
puter upgrades, plus the related additional man¬ 
agement headaches. 

To address the price issue, Lotus has introduced 
scaled-down Notes Express clients that cost ap¬ 
proximately $99 per seat. But Notes Express won't run your custom ap¬ 
plications. "We would reaJly like to see a Notes run-time version that strips 
out the development tools, " says Rick Bernard, information systems man¬ 
ager at Software 2000 {Hyannis, MA). "In our eyes, Notes Express has a 
limited use for our needs," he adds. "We need a version of Notes that will 
allow us to execute a custom application, and Express will not do that." 

Reporting and database access. Many interviewees are using products 
such as Lotus's Notes ViP and Brainstorm Technologies' (Cambridge, MA) 
VB/LInk to complement Notes' basic reporting capabilities; a need for 
better integrated reporting is a common theme. Also. Notes is not de¬ 
signed to support transactional processing tasks performed by relational 
databases. But users sometimes want to Import structured data into 
Notes in batch operations instead of using @dbLookup. This is why they're 
looking to products such as Brainstorm Technologies' DataLink for Notes. 
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What’s one without the other? 

Your notebook PC and the new HP DeskJet 320 printer. 
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High-quality mobile printing. 


$379 list price, actual 
price may be lower. 


Compact and light, 
just 4 lbs. 


Upgradable to color for 
just $49. And ColorSmart 
technology makes it 
vibrant and easy to use. 


Bundled with optional sheet 
feeder for a list price of $455. 


HP Printers 


Check the Yellow Pages for 
the HP dealer nearest you. 


HEWLETT 

PACKARD 






News & Views 


WINDOWS DATABASES 


End-User Windows Databases Take Off 


S oftware companies that 
develop Windows data¬ 
base tools for the corporate end 
user continue to refine their 
products’ ease of use while 
building in room to extend to 
enterprise databases. Three 
Windows database offerings— 
Microsoft Access 2.0, Lotus 
Approach 3.0, and Alpha Soft¬ 
ware’s Alpha Five for Win¬ 
dows—include tools, such as 
templates, tutorials, prompts, 
and help, that are designed to 
enhance out-of-box produc¬ 
tivity. For many end users, this 
quick start is enough. Others, 
however, will want busine.ss 
applications that go beyond 
basic forms and reports; they 
require custom 
menus and icon 
bars, data-ma- 
nipulation capa¬ 
bility, and task 
automation. 

The best choice 
depends on an 
end user’s par¬ 
ticular skill lev¬ 
el, unique style, 
and business re¬ 
quirements. 

Access 2.0 (see “Access 2.0: 
The Best of Both Worlds?,” 
September 1994 BYTE) is 
packed with productivity tools: 
Wizards and Builders (42 in 
all, including interactive de¬ 
signers for tables, queries, 
forms, reports, and labels); 
ToolTips to help you decipher 
the user interface; Cue Cards 
to provide on-line tutorials (op¬ 
tionally with your own data); 
and a context-sensitive help 


system to provide 
help with anything 
that’s visible on the 
screen. Access also 
includes many ex¬ 
tended features for 
developing busi¬ 
ness applications, 
including a Menu 
Builder for devel¬ 
oping customized 
menus. 

Access 2.0 now 
includes the ability 
to interactively cre¬ 
ate application-specific icon 
bars. The program also in¬ 
cludes a Macro Builder that 
automatically generates Access 
Basic code. Access readily im¬ 
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Access requires more database 
knowledge as tools get more advanced 
material. 

ports or attaches to all the pop¬ 
ular PC database files, auto¬ 
matically links to Word and 
Excel, supports OLE 2.0, and 
provides access to SQL data 
via its built-in ODBC driver. 
Micro.soft also offers “upsiz¬ 
ing tools” to simplify the con¬ 
version of Access data to cli¬ 
ent/server data on Microsoft 
SQL Server. 


END USERS DEFINED 


The end user is someone who wants to accomplish business tasks without 
having to take the time to memorize manuals or master a programming 
language. An end-user database must be easy to use and contain a com¬ 
prehensive, interactive (i.e., nonprogramming) feature set. The savvy end 
user evaluates a database on an ease-of-use scale that ranges from out- 
of-box productivity (easiest) to requiring substantial effort to arrive at a 
successful, uncompromising end of a task (hardest). —J. R. 


Approach's intefface to its macro 
language has an interactive dialog box 
that uses plain-English descriptions. 

Approach 3.0 from Lotus 
((617) 577-8500) boasts many 
of the same productivity tools 
as Access: Assistants with 
SmartMasters (including inter¬ 
active designers for forms, re¬ 
ports, form letters, and mailing 
labels); Smarticons; an on-line 
tutorial; and point-and-shoot 
context-sensitive help. Ap¬ 
proach includes 51 templates 
and three sample ap¬ 
plications. 

Approach’s Note- 
tab interface makes 
moving between 
views in a database 
a snap. The program 
uses a context-sen¬ 
sitive standard inter¬ 
face, called an InfoBox, to 
make real-time modifications 
to every imaginable property 
in a view. Approach lets you 
customize the menus and icon 
bars without programming. 

Approach accomplishes 
every task interactively. It reads 
and writes all the popular PC 
databa.se files; links automati¬ 
cally to I -2-3 and Lotus Notes 
to analyze and share data and 
create reports, forms, work¬ 
sheets, and labels; and supports 
OLE 2.0. The program trans¬ 
parently accesses SQL data 
sources either by using its Pow- 
erKey technology (for Oracle 
SQL, SQL Server, and DB2) 


or via its built-in 
ODBC driver. 

Released in Oc¬ 
tober, Alpha Five 
((617) 229-2924) 
includes three basic 
Genies (database, 
query, and report 
designers), bubble 
help, and database- 
driven (as opposed 
to table-driven) de¬ 
fault forms and re¬ 
ports. 

The area where 
Alpha Five really shines is its 
rich feature set. In addition to 
a data dictionary (which offers 
the ability to set business rules 
at the database level), Alpha 
Five provides the most com¬ 
plete interactive tool set for 
business applications develop¬ 
ment. Although you cannot 
create cu.stom menus in Alpha 
Five, you can turn ofl* the speed 
bar, put speed-bar-style buttons 
on forms, and restrict menu 



Alpha Five's 
field transfor¬ 
mation rules 

exemplify the product's rich tool set. 

items. When automating tasks. 
Alpha Five’s script recorder 
captures every action and au¬ 
tomatically generates xBASlC 
(a blend of BASIC and xBase) 
code; you can then view, mod¬ 
ify, and reuse this code at will. 
Alpha Five also offers OLE 2.0 
support and can natively read 
and write .DBF format. For the 
end u.ser who can wait, Alpha 
Software plans to add ODBC 
data access in the first quar¬ 
ter of 1995 and bidirectional 
ODBC access by the summer. 

—Jane Richter 
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Hour C and C++ 
Application Development 





Watcom C/Ct+10.0 

(CO-SOM with printsi docuimmtm) 


Upgrades: 

(tor o^fs of Wstcom C/0++^ or tVafram C/C*+^^ v9.SI 

Walcom C/C++10.0 

CfhROM Upgrade Editm $149 


The new Watcom C/C++10.0 
development system simplifies and acceler¬ 
ates development of high-performance, 
muiti-platfoim 16- and 32-bit applications. 

Watcom C/C++10.0 delivers productivity 
and performance, combining our state-of- 
the-art compiler technology with a new, 
integrated development environment 
(IDE) and comprehensive set of tools. 

New Integrated Development 
Environment and Tools The new [de is 

built to simplify the complexities of real-world 
application development andma]^e it easy to exploit 
the high-perfonnance, multi-platform power of 
Watcom C/C++ 10.0. In a single “project” you can 
build multiple EXEs, DLLs, and LlBs, targeting 
several different platforms, TTie IDE simplifies each 
stage of development from compiling and linking to 
debugging and performance tuning. The package 
includes versions of the IDE and tools for all three host 
platforms (Windows 3.x, OS/2 2.x and Windows NT). 




Multiple Platforms in a Single 

Package Watcom C/C++ 10.0 supports 
velopmeni of applications targeting an 
credible array of platforms: DOS, Windows 
X, OS/2 Lx, 32-bii DOS (includes royalty-free 
OS extender), OS/2 2.x, Windows NT, Win32s, 

3.x and Novell NLMs. To 
maximize the pteniial on individual 
; platforms, Watcom C/C++ 10.0 extends the 
•’capabilities of the core, multi-platform toolset 
with piatform-specific toolSj SDKs and libraries, 
this extensive support is aniplilled by die cross- 
'phifom capabilities of the IDE and tools, which enable 
Ijuilding applications for a wide range of target 
/"environments from any of the host systems, 

'I’he Best Optimization Technology watcom C/C++ lo.o 

^combines both 16- and 32-bit compilers in a single package, providing 
f you with the industry-leading optimizing compiler team. PC Magazine 
"tested performance of industry standard C and C++ compilers and said: 

“the fastest executables created during testing came from Watcom C/C++^\ 
Version 9.5, while the 16-bit version of the same compiler produced the smallest 
executables”'. Now, with Watcom C/C++10.0, this competitive advantage is 
delivered with our easy-to-use development environment and tools. 

Watcom C/C++10.0 delivers all this in a single package! 


Watcom C/C++ 10.Q includes a source editor with syntax 
highlighting, a suite of resource editors, testing and 
monttofing tools for Windows 3.x and fiJdeveiopment 


• New integrated development environment 
hosted on Windows, OS/2 and Windows NT 
»Comprehensive suite of multi-platform 
development tools including debugger, 
browser, profiler and more 
• Professional source editor, resource editors, 
testing and monitoring tools hosted on 
Windows and Windows NT 
•Target Platforms include; 

IB^hlt: DOS-Windows 3.x-OS/2 1.x 
32-liiU Extended DOS • Windows NT 
-Win32s *05/2 2.x-32-bit 
Windows 3.x - Novell NLM 
• AutoCAD ADS/ADl 


Suggested Retail Price; 

Watcom C/C++10 J CD-ROM Edition 

(MOIW with on-lm docummtafion) 


Both 16-bi1 and 32-bit compilers for C and C++, 
the industry's best code optimizer, faster compile 
times with pre-compiled headers, C++ supports 
templates, exception handling and the Microsoft 
Foundation Class library (MFC) 

Licensed components from: 

• Microsoft Windows 3.1 SDK 

• Microsoft Windows NT SDK 

•Novell NLMSDKV4.0 

•IBM OS/2 Toolkit v2.1 

- Microsoft MFC Class library 
Includes Rational System's D0S/4GW 32-bit 
DOS extender with royalty-free distribution 
Significantly expanded and revised 
on-line documentation 
And more! 


The advanced multi pMorm debugger accelerates the 
development cycis by Increasing the bandwidth between 
you and your application. 


Find It At CompUSA and Egghead or call 

i-aixhZBMeR 


Watcom 


A Powersoft Company 


Watcom irntmatioitai 415 Phillip Streel. Waterloo. Ontario. Canada N2L 3X2 Telephone (519) a«6-3700 Fax (519) 747-4971 

" PticB In US dollars. Does not. Inclucfc Freight and taxes Htwre appUcaUlB. AuihOflnd deatBis imy sell lor tKS.Wfttcom and the Llgftthing Owi« art iradtinartai of Watcom International Corp. DOSi'+G is a tratSEmafk of iftalional Syslems inc. Ctmar 
tiadanfiarks are proparties of their raspactiva owners ^apyrighit 1494 Watoom Intematianal Carp. 'PC Magazine, March 25 .1994 


Circle 124 on Inquiry Card. 






































News &Views 


STORAGE TECHNOLOGIES 

15 MB in a Matchbook 



Sun Disk says its CompactFlash cards will ddivor up to IS MB of uncotnprossed 
storage for digital cameras, fiagers^ and other mobile devices. 


T he Storage capacities of 
personal communications 
devices, pagers, and digital 
cameras could improve greatly 
in 1995, thanks to a 32-MB 
new flash-memory device, 
called CompactFlash, from 
SuiiDisk {Burlingame, CA)* 
The CompactFlash, which the 
company says will be available 
in volume in the second quarter 
of this year, delivers from 2 to 
15 MB of uncompressed ca¬ 
pacity in a card that's the size 
of a matchbook (roughly one- 
quarter the size of a standard 
Type II PCMCIA card) and 
weighs just half an ounce. 

CompactFlash cards will be 
available in 2-, 4-, 10-, and 15- 
MB capacities. In addition to 
combining the best elements of 
Hash memory, the Compact- 
Flash is compatible with the 
PCMCIA standard That means 
you will be able to pull one 
of these liny cards from your 
pager, PDA (persona! digital 
assistant), or camera and put it 
in a CompactFlash PCMCIA 
Type II adapter card, which 
you then insert into your desk¬ 
top computer, notebook, laser 
printer, or other device. 

CompactFlash cards should 
make pagers and digital cam¬ 
eras more useful. Today's low- 
end cameras, such as the Apple 


QuickTakc 100 24-bit digital 
device, typically have only 
enough on-board memory to 
store less ihan 10 high-resolu¬ 
tion images. Alexis J . Gerard. 


editor of the Fu¬ 
ture Image Report 
(Burl I ngame, 

CA), says the low 
storage capacities 
of current low-end 
digital cameras 
means photogra¬ 
phers working in 
the field have to 
download their 
images into a note¬ 
book computer if 
they want to take numerous 
high-resolution pictures, '"Com- 
pactFlashC he says, ‘1s the only 
thing that exists in such a small 
form factor that it offers electri¬ 
cal and logical compatibility 
with an established standard 
[PCMCIA]." CompaetFlash 
cards could also allow two-way 


paging devices, a 
number of which 
should be intro¬ 
duced this year, 
to store large data 
messages, small 
fax messages, and 
even voice mail. 

But one draw¬ 
back is price. The 
volume price for 
CompactFlash 
devices to manu¬ 
facturers will range from $75 
(2 MB) to $345 (15 MB). But 
Nelson Chan, director of mar¬ 
keting at SunDisk, says prices 
will drop by about 30 percent 
a ye^ir. And he adds that flash 
RAM can be used repeatedly, 
unlike traditional film. 

—Dave Andrews 


WIRELESS TECHNOLOGIES 

Infrared Gets Real 


A lthough IR data links have long been pos¬ 
sible, a lack of standaids has resulted in 
incompatible technologies that have stymied IR 
connections' widespread adoption. But now the 
IRDA's (Infrared Data Association) new stan¬ 
dard has vendors getting aboard the IR band¬ 
wagon. 

The new IR standard lets you create links be¬ 
tween systems up to lO feet apart over !R .serial 
connectiou.s at speeds of up to 115.2 Kbps. With 
these speeds (which arc in the same ballpark as 
a floppy drive's throughput), convenience will 
be a big IR-device selling point. But the range 
restriction will keep IR data links that conform 
to this new standard out of LAN architectures. 
The IRDA is working on new standards that 
will overcome these restrictions and enable faster 
IR connections with greater range. 

All this may lead you to believe that the current 
IR standard is destined to be a niche technology, 
but that isn't the case. Microsoft is supporting the 
IRDA standard in Windows 95, and hardware 
vendors are lining up to produce IR products. 

Pan of the reason for this is that IR technol¬ 
ogy is inexpensive. While no one's willing to talk 


pricing yet, all the vendors that BYTE inter¬ 
viewed were conildcnt their products would be 
competitive with miy other short-haul data tnms- 
fer technologies* such as LipLink's (from Trav¬ 
eling Software) serial and parallel port cables. 

Specifically, DEC'S PC business (Acton, MA) 
was to release in the fall a new subnoiebook 
called the Highnote Ultra, which will have an 
IR connection and data transfer software. Not 
to be outdone, DEC's old rival, IBM, will be re- 
lea.sing two IBM ThinkPad models, the 755CD 
and 755CE, with IR capacities. Other vendors 
will be introducing IR-capable PDAs (personal 
digital assistants). Apple, Motorola, and Sony 
have all thrown their hats into the IR-equipped- 
PDA ring. 

And what will all these laptops and PDAs 
talk to? Possibly IR-equipped Hewlett-Packard 
L.aserJets, according to HP. Adaptec is also rnov- 
ing aggressively in this area, with IR add-ons 
for OEMs and the after-sale market. Any way 
you look at it, it seems certain that IR technol¬ 
ogy is about to become an important part of the 
portable-computing world. 

—Steven J. Vaughan-Nichols 


CompactFlash: Pi'o and Con 


Pro 

• Rugged (sustains a 10- 
foet drop to a concrete 
surface) 

• Low power consumption 

• Nonvolatite (i.e., retains 
contents when switched 
off) 

• PCMCIA’Compatible 

Con 

• Cun^ently expensive 
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Hardlock. The art of individual 


software protection. 



With today’s fiercer compe¬ 
tition on the software mar¬ 
ket, it has become increas¬ 
ingly important to protect 
software products against 
piracy. 

Since 1985, FAST Electron¬ 
ic has sold over 1,000,000 
software protection mod¬ 
ules. Its product name, 
Hardlock, has become syn¬ 
onymous with software pro¬ 
tection through hardware. 
Transparent, compatible, 
daisy-chainable, program¬ 
mable, hackproof. 

No wonder that the interna¬ 
tional press qualified it as a 
very high quality product. 

Software protection as 
unique as your software. 

Today, a software protection 
system must meet the 
needs of a wide range of 
users. As a result, what was 
once an outstanding soft¬ 
ware protection module has 
grown into an outstanding 
palette of software protec¬ 
tion products. You want 
classic protection for your 
software at the parallel 
interface? Then, Hardlock 
E-Y-E, which can be Individ¬ 
ually encoded with the 
Crypto Programmer Card, 
is the ideal solution for you. 
Perhaps you’d prefer to pro¬ 
tect your software with an 
add-on board? You can 
install the Hardlock Double- 
Face board in all PC/AT and 
PS/2 computers. You want 


to protect your software in a 
network? You want to store 
additional information on 
the module? Hardlock E-Y-E 
is still the answer 
You want to protect your soft¬ 
ware when using a notebook 
or a laptop? The fully com¬ 
patible Hardlock PCMCIA is 
the ideal solution. 

Without modifying the 
implementation of your pro¬ 
tected application, the new 
Hardlock PCMCIA can right 
now be used. 

The parallel interface 
remains free. Sales repre¬ 
sentatives will particularly 
appreciate this when carry¬ 
ing their notebook in a brief¬ 


case. It is also useful when 
other external devices need 
to use the interface. 
Hardlock PCMCIA uses the 
defined 5 V supply voltage 
of the PCMCIA interface. 
So it does not matter If the 
parallel port on notebooks 
or laptops becomes weaker 
in the future. This is also set 
to become the standard for 
desktops in the near future. 

There’s no substitute for 
experience. 

All Hardlock products meet 
the same high quality stan¬ 
dards and offer an out¬ 
standing price/performance 


ratio. This includes access 
to the Hardlock Hotline, 
available to our customers 
daily at no extra charge. 
Give us a call and request 
our new brochure highlight¬ 
ing our whole line of copy 
protection products. 



Programmable, algortttirr^c response 
and memory option * 
all in or«. 

Hardlock E-Y-E tried and tested by 
a millon customers. 


Order your evaluation package today! 

Contact B. Ajari at Fast Electronic or one of the offices below: 


UK: 

FAST Electronic UK Ltd 
Tel: -^+44-71-2218024 
Fax:++44-71-7923449 
France: 

FAST Technologies SAR.L 
Tel;+33-1-46211840 
Fax:+33-1-46211840 
Spain/Portugal: 

Fast Iberica S.L 
Tel: ++34-1-7253626 
Fax:+-+34-1-7267219 


Italy: 

Techne S.R.L. 

Tel: -H-39-59-440690 
Fax:++39-59-440720 
BeNeLux: 

Crypsys Data Security 
Tel: ++31-1830-24444 
Fax:++31-1830-22848 
Greece: 

Fast Hellas AE 

Tel :-h-30-1-6893 675 

Fax: -h-30-1-6854 624 


Finland: 

Fast Finland Oy 
Tel:++358-0-5611 001 
Fax:-H-358-0-5611 006 
Hungary: 

Recognita Corp. 

Tel: ++361-201-8925 
Fax:-++361-201-7607 

Croatia: 

G&G Bectronic 
Tel: 0038541-315794 
Fax:0038541-333510 


America/Far East 
Glenco Engineering Inc. 
Tel: -H-l-708-808-0300 
Fax:-H-l-708-808-0313 


IIIIFfBT 

Fast Electronic GmbH 


FAST Electronic GmbH, Kaiser-Ludwig-Platz 5, 80336 Munchen, Tel: •i»^9-89-53 98 00-20, Fax 4-449-89-53 98 00-40 
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When all else fails, 
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HP 

I here are three types of computer us- 

1 ers: those who ha ve lost data due to a 
power problem, those who are going to, and 
those who have proteaed themselves against 
the inevitable surge, blackout or brownout 
with the most reliable UPS they can buy: 
Back-Ups by APC. In faa, editors and users 
alike agree that if your system demands 
absolute reliability, you can depend on APC 
Back-UPS. 

According to a study by Bell Labs, 
undervoltages represent the overwhelming 
majority of power problems likely to hit 
your computer. The question is not if a 
failure will occur, but when. Whether due to 
construction, wiring, weather, other office 


APC 

Tripp 

Best 


Voted most reliable by 3-to-1 


Jn a recent poll by PC 
Magazine's MaMet^ 
APC was voted the 
most reliahie UFS 
manufacturer by a 3- 
to-1 ?narpn. Thafs 
dependabiiity that will 
see you though years of 
unmatched power 
protection. 
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76 clear 
nner in price 


equipment, or accidents, power problems 
arc as inevitable as death and taxes. That’s 
why you need instantaneous battery 
backup power from the Back-UPS to pre¬ 
vent data loss, hard disk crashes, and hard¬ 
ware damage. 

If you’re concerned about lightning, 
rest assured that when measured using the 
ANSI/IEEE 587 Category A test wave, 
Back-UPS are superior to virtually all 
separate surge suppressors. Surge 
performance is even backed 
by a $25,000 Lifetime 
Equipment Protection 
Guarantee. 





^ APCi UPS, FowcrChtiEC iri^dcm^rks of A PC. Otter tr^cidruirk^ arc tbc properly ol ttcix owners. Specs subject co cliaiig.c witbuut noboc. 
































Back-UPS prevail 


Attention Resellers,Win $10,000 cash in APC*s Back-UPS 
Workstation Success Story Promo!! Call for an entry form today! 



“All other brands of UPS die regularly in this 
lightning prone environment. My A PC won*t 
ate!** said Paul Sisilli, Systems Analyst, City of 
Port St. Lucie. “With other brands, users don*t 
find out until it is too late. The power 
interruptions here are very hard to live with. 
The other brands are dying off. Typically they 
last rust beyond their warranty period. My 
Back-UPS is going on three years...no other 
brand is as reliable ." 



Don Truax knows first hand about Back-UPS 
reliability: “It ought to he against the law to 
buy a computer without an APC Back-UPS 
250. / recently had a direct lightning hit right 
outside the house...my computer never blinked. 
Each morning I get a surge down the line and 
both APC's hate it - they simultaneously 'holler 
*n clamp' while my 'Brand T' quietly sleeps in. 
I've relegated that unit to non-critical 
househM stuff like my VCR. ” 



Andrew Wargo, Manager at Baxter iMnd 
Company, tried two other brands before Back- 
UPS. “One lasted a few days, a second one 
went up in smoke after 48 hours, a third lasted 
less than 24 hours! I then bought my Back- 
UPS for less than half of what I had paid for 
the others. We've purchased three more Back- 
UPS and for the past 14 months they've been 
just hummin* away on the same power line that 
was eating the other brands alive!" 


If you’re protecting a network server, a 
communications interface port (on models 
Back-UPS 400 and higher) provides the 
security of an automatic shutdown to all 
major OS including NetWare, Windows, 
Windows NT, 1 j\N Server, LAN Manager, 
LANtastic, SCO Unix, OS/2, Banyan Vines, 
AppleShare/System? and more, so your data 
is safe whether the system is attended or not. 
(PowerChute software and interface kits 
sold separately.) 

And since data processed on networked 
clients needs protection too, the $139 Back- 
UPS 280 provides an economical solution 
for all your LAN workstations. And if you 

MAnc ly ^ green PC, the 
™ price is even better at $119 
for the new Back-UPS 200. 
Discovering how essen- 


t 




1 Back-UPS (L to R) Application Sugg. List 

200 

Green PCs, small desktop systems 

$119 

280 

Desktop systems. LAN nodes. POS 

$139 

400 

Desktop 486, 386 systems, servers 

$229 

450 

Tower 486, 386 systems, servers 

$279 

600 

Heavily configured systems, CAD/ 
CAM workstations 

$399 

900 

Multiple systems, longer runtime 
applications 

$599 

1250 

Multiple systems. LAN hubs, 
small minis, telecom equipment 

$799 


hts: 
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Satisfied Users 


APC has won more awards for performance 
and reliability than all other UPS vendors 
combined...including five consecutive LAN 
Times Readers Choice awards... 


PC World 

Top 20 
Upgrade 



AWARD-WINNING FEATURES 


Instantaneous backup power beats 
blackouts and brownouts 

Unmatched lightning (tested to ULI449} 
and surge protection for maximum 
hardware safety 

Netiuork-grade line conditioning and EMI/ 
RFI filters prevent glitches 

LAN Interface (on Back-UPS 400 and up) 
provides automatic shutdown to all major 
OS: Windows, NT, NetWare, LAN Server, 
LAN Manager, LANtastic,Unix, OS/2, 
Vines, AppleShare/System? and more. 


tial Back-UPS protection is can be hard...if 
you wait for the next storm to roll through. 
But discovering how affordable it has be¬ 
come is easy... 

Call today and find out (the easy way) 
why more than 2,000,000 satisfied users 
bank on Back-UPS from APC. With more 
awards than all other brands combined, 
field-proven reliability, and a two year war¬ 
ranty, Back-UPS are power 
proteaion you can purchase 
with confidence. 

WfSxws 






Site diagnostics automatically spot missing 
ground and reversed polarity, two common 
miswirings which usually require an 
electrician's visit to diagnose. 

Option switches allow you to customize 
transfer voltage and alarm settings. 

Test Switch for ongoing peace of mind. 

2 year warranty and full safety approvals 
including ISO9001. 

$25,000 Lifetime Equipment Protection 

Hot Swappable, User Replaceable Batteries 
reduce sendee time, costs by allowing safe 
removal and replacement of exhausted 
batteries, while your system stays running. 



AMERICAN POWER CONVERSION 

800-800-4APC 

APC EUROPE (♦33) 64625900 / ASIAA‘AaHC FAX: (♦813) 5295-1989 
L AMERICA FAX: 401-788-2716 / Compusene: GO APCSLTPPORT 
(nteroet: tech^paech.UUCP or uun«!apctcchltcch$ 
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News & Views 




I Media 100 

I Prices for this hardware/ 
I software digital-video 
I package for creating 
I broadcast-quality video on 
the Mac start at $8995. 
Data Translation, 

(508) 460-1600 ext. 100. 


■ Media Suite Pro 

I This integrated digital-video 
I editing system for the Mac 
I (a Windows version is , 

I slated for spreng) starts 
I at $9995. I 

Avid Technology. I 

(800) 949-2843 or I 

(508) 460-1600. I 


Video Machine 

Video Machine for the PC is 
a complete desktop video¬ 
editing suite ($3995); the 
$6995 Digital Player- 
Recorder add-on board of¬ 
fers simultaneous linear 
and nonlinear broadcast- 
quality-video editing. 

Fast Electronic, 

1 (415)802-0772. 


Adobe Premiere 4.0 

The Mac/Power Mac 
version costs $795; the 
Windows version costs 
I $495 through February 
15. $695 thereafter. 
Adobe. 


Professional Video Prices Drop 


P owerful desktop com¬ 
puters combined with 
new video-editing programs 
are delivering professional vid¬ 
eo-editing capabilities to the 
PC» Mac, and Power Mac plat¬ 
forms. These new video-edit¬ 
ing programs with hardware 
can replace analog editing .sys¬ 
tems that can cost as much as 
$ 100 , 000 . 

Of particular note is Premiere 
4.0 from Adobe, a profes¬ 
sional-level program that can 
create and edit video, film, and 
CD-ROM movies. Premiere’s 
status as either a replacement 
for—or a complement to— 
more expensive video-editing 
packages, such as Avid Tech¬ 
nology’s (Tewksbury, MA) 
turnkey Media Suite Pro and 
Data Translation’s (Marlbor¬ 
ough, MA) Media 100, will de¬ 
pend on your production needs, 
budget, and willingness to mix 
and match products and tech¬ 
nical .support from different 
vendors. 

The Windows and Mac ver¬ 
sions of Premiere 4.0 have 


many new features that will 
appeal to the video profession¬ 
al. Among these are support for 
SMPTE time code, movie cap¬ 
ture and creation at the true 
NTSC rate of 29.97 frames per 
second, EDLs (Edit Decision 
Lists), batch digitization of ana¬ 
log video clips, batch movie 
compilation, support for up to 
99 video and 99 audio tracks, 
and the ability to create custom 
effects and custom filters. 

Premiere’s nonlinear video- 
editing tools make the PC and 
Mac more flexible than analog 
video-editing tools, but it can 
take even a Power Mac or a 
Pentium-class machine several 
hours to render a complex spe¬ 
cial effect in a digital movie 
and then transfer it to video¬ 
tape. Premiere 4.0 lets you pre¬ 
view your preliminary video 
construction in real time, but 
not the movie’s .special effects 
and transitions, which you still 
have to render. 

Premiere 4.0’s ability to read 
SMPTE lime-code numbers 
lets you create an EDL that you 


Premiefe 4.0 for Windows’ support for EDLs, SMPTE thne code, 99 video and 99 audio layers, and 
other features make it a contender in the professionai world of desktop video production. 


take, along with your source 
videotapes, to a post-produc¬ 
tion studio. In the studio, the 
movie’s various elements are 
combined to create a high-qual¬ 
ity analog movie that you’ve 
already designed in Premiere. 
The package’s support of the 
major industry EDL formats 
from such companies as CMX, 
Grass Valley, and Sony, com¬ 
bines the best of analog and 
digital editing. 

Premiere’s new capabilities, 
combined with improvements 
to its interface, make the pro¬ 
gram a formidable competitor 
in the video world, according 
to analysis and video profes¬ 
sionals. However, some video 
directors will opt for more in¬ 
tegrated products for the Mac¬ 
intosh, such as Media Suite Pro 
and Media 1 (X), or Fast Elec¬ 
tronic’s (Redwood City, CA) 
Video Machine for the PC. 

For example, Elizabeth 
Coker, who creates corporate 
training and other videos for 
Fortune 500 companies at the 
Tennessee Industrial Training 
Service, says she likes 
the approach that 
Avid takes with Me¬ 
dia Suite Pro. Avid 
certifies its products’ 
capture boards, spe¬ 
cially modified Mi- 
cropolis hard drives, 
sound boards, and 
SCSI-2 controllers to 
ensure the creation 
of high-resolution, 
frame-accurate video¬ 
tape movies with syn¬ 
chronized audio and 
CD-quality sound. 
She also likes the fact 
that all her technical- 
support concerns are 
handled by just one 
company and that 
she can upgrade Me¬ 
dia Suite I^ to Avid’s 
top-level video-com- 


Ii| 


(800) 833^687 or 
(415) 961-4400. 


posing products. 

Avid says it will release a 
Windows version of Media 
Suite Pro early this year. Pre¬ 
miere’s low price ($495 for the 
forthcoming Windows version; 
$795 for the Mac version) is 
attractive, but the program re¬ 
quires you 10 mix and match 
video-capture and audio-com¬ 
pression boards with high-per¬ 
formance, high-capacity hard 
drives. 

Several video producers that 
we interviewed said that if you 
can afford it, you should get 
one of the higher-end products, 
such as Media Suite Pro. How¬ 
ever, if you don’t mind mix¬ 
ing, matching, and verifying 
different hardware and soft¬ 
ware components. Premiere 4.0 
can deliver professional video 
less expensively. — Jon Pepper 
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Quick and Powerful Diagrams! 



• "Drag and drop" 
drawing 

• Automatic shape 
connectors 

• Direct text and line 
editing 

• Customizable 
workspace 



• OLE 2.0 support 

• Customizable Smart 



* 2,000 Symbols 
‘ 1,000 Clipart Images 

* 1,000 Corel Photos 

on GD-RDM 

* 100 TrueType Fonts 


Corel FLOW is the fast, easy way to organize 
and communicate your ideas with flowcharts, 
diaarams. schematics and more! 





1 - 800 - 333-3330 

Call for the store nearest yon! 


Enter the Corel $2,000,000 World Design Contest and win! (September 
to March) To recenre a faxed copy of the contest rules and an entry 
form please call: 1-613-728-0826 ext 3080, Document #1004. To 
leave a message please call: 1-613-728-0826 ext 81609. 


CcOREi; 

1 ^ 613 - 720^713 



Symbol Libraries 

• Application and 
diagram linking 

• Access multiple 
Smart Symbol 
Libraries 

• Automatic resizing at 
symbols to fit text 

• Flexible obiect 
manipulation 

• Built-in spellchecker 

• Network ready 
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News & Views 


ADAPTIVE COMPUTING 

On-Line-Access Services 
Inconsistent for the Blind 



F or more than a decade, the on-line world has been providing 
megabytes of information to thousands of blind computer 
users. Speech synthesizers, interfaced to personal computers, 
can read ASCII text as it scrolls onto a video monitor. But blind 
users’ easy access to on-line information may be drying up as ma¬ 
jor providers, such as America Online and Prodigy, require u.sers 
to have GUIs to access their on-line services. 

GUI systems are typically difficult for the blind to operate, 
and few on-line-service providers seem to be aware that vision- 
impaired users may wind up as road kill on the information high¬ 
way. For example, America Online is currently not user-friend¬ 
ly for visuidly impaired consumers who use Windows-based speech 
or braille-output systems, although the company says it is inves¬ 
tigating remedies for this situation. 

One solution to providing access is to con.struct GUIs that the 
blind can operate effectively; another is to offer parallel ASCII or 
GUI interfaces so that users can select the one that’s best for 
them. Cyberia Communica¬ 
tions (York, PA, data: (717) 

840-1444; voice: (717) 840- 
0139) has chosen the latter 


The IMS 3250 (see ''Make 
the Right CPU Move," 
December 1992 BYTE) 

For several years, Interna¬ 
tional Meta Systems ((310) 
375-4700) has been working 
on a RISC chip that can emu¬ 
late x86 and 680x0 proces¬ 
sors at competitive speeds. 
The company says the de¬ 
lays are partly due to a need 
to Improve the chip’s 
speech-processing capabili¬ 
ties. The 3250 will target the 
hand-held market and sell for 
about $80 in volume when it 
ships, which is slated for the 
middle of this year. 
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route for its on-line service. The 
company offers subscribers a va¬ 
riety of services. When users log 
into Cyberia, for example, they 
can choose from three intcrt'accs: 
normal emulation, graphical RIP 
(Remote Image Protocol) emu¬ 
lation, and Easy Access for the 
Blind emulation. When a u.ser 
chooses the third interface, all 
graphics are stripped, and the 
menus are presented in a format 
that’s easily readable by various 
screen-reading devices. 

Other on-line services, such as BIX, CompuServe, Delphi, 
and GEnie, offer text interfaces that are suitable for the blind 
community. Vision-impaired users want to ensure that the ASCII 

_ option is kept open. “The trend toward the 

GUI is a disturbing development, becau.se 
reliable access to these interfaces Just isn’t 
here yet,’’ says Brian Charlson, senior com¬ 
puter instructor of adaptive equipment at 
the Carroll Center for the Blind (Newton, 
MA). “The blind are not against the devel¬ 
opment of the graphical user interface, but 
we are firmly against the development of 
any interface that doesn’t work with speech, 
braille, or screen-magnification system.s,” 
he adds. The point is to produce a GUI that 
can work for both the sighted and the blind 
alike. —Joseph J. Lazzaro 


] 


Cyberia provides three different interfaces for 
users to access its services, including ones for 
blind users and users of communications 
programs that support RIP. 


Indexing Gets Smart 


I nformation publishers are turning to a new 
breed of smart-indexing tools that can auto¬ 
matically summarize and condense huge docu¬ 
ments without human intervention. Automatic- 
abstracting technologies address problems 
that even complex Boolean searches can't 
On-line publishers of information are evalu¬ 
ating smart-indexing tools from companies 
such as Iconovex (Bloomington, MN, (612) 
943-0292) and InText Systems (Folsom, CA, 
(415) 391-5290) so that content subscribers 
won't waste time needlessly downloading large 
documents. ''A lot of times, full-text indexes 
provide a lot more information than people 
can use," says Tom Mandt, director of ad¬ 
vanced development at IVI Publishing (Min¬ 
neapolis, MN), a digital publisher that's ex¬ 
panding its on4ine presence. ‘The ability of 
these tools to look at a lot of information and 


condense it is intriguing," he adds. 

Iconovex, which already sells a series of 
programs, called Indexicon ($149), that auto¬ 
matically generate back-of-the-book-style in¬ 
dexes for popular Windows and Mac word 
processors, has developed a toolkit for C and 
C++ programmers, called Syntactica. Avail¬ 
able now for Windows, and soon for Unix and 
the Mac, Syntactica can generate an indicative 
abstract (i.e., a summary of the full text) by 
using a combination of semantic and syntactic 
analysis. In addition to creating traditional 
back-of-the-book indexes, the toolkit can cre¬ 
ate concept indexes, in which a document's 
key ideas are provided both alphabetically and 
by page number. 

Another intriguing development comes from 
InText Systems. The company is currently de¬ 
veloping a software development kit for on-line 


publishers to use in writing agent programs 
that let users launch searches through World 
Wide Web documents. The agents create ab¬ 
stracts of documents that meet a specific 
search criterion. 

Another company using smart-indexing 
technologies to summarize text is Oracle (Red¬ 
wood Shores, CA, (415) 506-7000), which 
says it will integrate its ConText linguistic- 
analysis and content-extraction software into 
its Documents workgroup software for manag¬ 
ing unstructured text data. 

‘The whole idea of the intelligent document 
is gaining acceptance,” says Carl Frappaolo, 
executive vice president at Delphi Consulting 
(Boston, MA), a consultancy specializing in 
electronic-document management. “Smart¬ 
indexing tools are the next big thing in 
this area.” — D. A. 
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JeiDimci EX Exiema) 
pnnt sefvers support 
any parallel-based 
pnnter. JetDirect 
cards support 
HP LaserJet. 

HP OesfcJet and 
HP DesignJet 
printers with 
I/O slots 


NOS compatibility 
Novell NetWare, IBM 
LAN Server Microsoft 
LAN Martager, Apple 
EtherTalk; Apple 
LocalTallc*; Windows 
NT; Windows 
for Woficgroups; 
UNIX HP-UX, SunOS. 
Solaris. IBMAIX, SCO 
UNIX, Ipd** 

Network 
compatibility 
Ethernet 10Base-T. 
10Base2. Token Ring 
(4/16 Mbps), Apple 
LocalTalk* 


Multiple protocols 
with automatic 
switching 


Software 
management 
utilities such as 
HPJetAdminand 
HP JetPrint^^ for 
NetWare and UNIX 
for easy printer 
installation, 
remote status 
and management 

Supports SNMP-based 
network management 
software 


Flash memory for 
easy upgrades'* 


NotMng Supports Your Printers Better Than HP JetDirect Print Servers. 


Now you can easily connect 
and manage the printers in 
your network environment. 

If youVe been looking high and low for a 
way to get all your printers on 
the network, rest your 
eyes here for a moment. ^ , 
Because the HP JetDirect "^ 9 
family of print servers has 
a solution that works with 





the printers in your company. Not to mention 
virtually any LAN environment. 

And thanks to the software utilities weVe 
included, installation is quick and manage¬ 
ment of your printers is easy. Plus, you’ll 
j«Di,ec.«,ds enjoy vasUy improved 
connect HP pnnter performance, 

printers with ^ „ 

I/O slots Of course, you d expect 

cv aU this from Hewlett- 
/: connects any Packard, the leader m 
/J parallel-based 
printer 


network printing. So give us a call at 
1-800-533-1333, Ext. 8464.^ You’ll soon 
discover that when it comes to sharing 
printers on a network, nothing stacks up 
to HP JetDirect print servers. 

Another smart networking product fix)m HP 



HEWLETT® 

PACKARD 


’NotmipportadbvJotOiractEX. **SuppanedtavJM0inKtEX.falliiri9M ^ In Canada, call 1-BOO-387-3867. Oepl.BI&l. ttSi^jponadwilIiNBtVNareonlv. Mkniaoft ia a US. Iradainark and WindoM is a tarianurir of Mcrraoft Cnnnratnn 
Ap^rovM lMXiiare9tsmdvadam8ikinmeUniiBdSt»i»andotharcfmtitrm.kcanaadeclu»«WihnM9hXA>peoCata^lmrtBde]994HeMden-f‘adtanlCoai^ 












































NEC NEWSCOPE 




NEC VERSA^^ NOTEBOOKS: 
THREE SERIES MEET ALL NEEDS 


N otebook computers have be¬ 
come a must for professionals 
on the go. They now account 
for a quarter of all PC sales. NEC offers 
three series of high-quality Versa note¬ 
books that feature unmatched flexibil¬ 
ity for upgrades and expansion. 

Our top-end Versa M Series is de¬ 
signed for mobile professionals. It 
combines powerful computing with 
multimedia capabilities. High-speed 
processing power is provided by DX4 


75MHz or lOOMHz CPUs. We offer 
twelve models with SMB RAM and up 
to 810MB of disk storage. Color dis¬ 
play options include a 9.5-inch TFT 
screen with 16 million colors or 800 x 
600 resolution. For effective presenta¬ 
tions, the Versa M offers 16-bit stereo 
sound, built-in mike and high-fidelity 
speakers. 

Our Versa V Series offers outstand¬ 
ing notebook performance and TFT 
color screens at an affordable price. 


We have four models with DX2 50MHz 
CPUs, 4MB system memory and up to 
340MB of disk storage. The Versa V 
Series features DoubleTime"^ technol¬ 
ogy with a second battery for 6 to 10 
hours of on-the-road computing. 

Back at the office, the Versa V becomes 
a full-featured desktop PC with our 
Docking Station‘d H. 

The Versa S Series is designed es¬ 
pecially for those who need to travel 
light. Our high-end, 9.5-inch TFT color 
model with 260MB hard disk weighs 
only 2.3kg. It measures 276(W) x 212(D) 
X 42(H)mm. Five models are available 
with SX 33MHz or DX2 50MHz CPUs, 
and 4MB RAM. 

All trademarks are property of their respective holders. 


for Human Potential 








































Updates on the scope and depth of NEC technologies 


PROMOTING 
SDH NETWORKS 
WORLDWIDE 


N etwork providers around the 
world are rapidly introduc¬ 
ing digital networks based on 
the Synchronous Digital Hierarchy. 
NEC offers a comprehensive line of 
SDH fiber optic transmission systems 
and microwave radio systems. We are 
working with network providers in 
many countries to plan and implement 
optimum SDH networks. 

NEC has started delivery of 155- 
Mbps SDH microwave radio equip¬ 
ment for the Novosibirsk-Khabarovsk 
link spanning 4,500km in Russia. The 
link is part of the grand Europe-to-Far 
East network connecting Copenhagen, 
St. Petersburg, Moscow and Khaba¬ 
rovsk. NEC SDH microwave systems 
will also be used in trunk routes 
extending 2,000km in Sweden. 

Recent orders for our SDH fiber op¬ 
tic transmission systems (FOTS) have 
come from network providers in Brazil 
and Mexico, and the national railway 
of China. Our FOTS will be a nerve 
center in a trunk line of the projected 
2,500km railway between Beijing, 
China and Kowloon, Hong Kong. 

In the US, a leading long-distance 
carrier has chosen our 2.4Gbps 
SONET FOTS to connect major Ameri¬ 
can cities. NEC will also supply FOTS 
and advanced network management 
systems to a regional Bell company. 


Number 154 


P7 OFFERS 
40 HOURS OF 
STANDBY TIME 


O ur new P7 cellular phone is 
optimized for business users 
who demand a whole day's 
service and don't want to carry spare 
batteries around. 

The P7 offers 40 hours of standby 
and 135 minutes of talk time with a 
standard battery. It gives users an ex¬ 
tra margin of security and eliminates 
power problems around the clock. 

The P7 offers all the essential func¬ 
tions of a high-end cellular phone. It 
fits snugly in your palm and weighs 
only 250g. It’s easy to use. It has a 40- 


character, 4-line LCD screen. Both the 
display and key pads are illuminated 
for nighttime use. 

Speech is loud and clear. 

The P7 has a microphone which 
filters out peripheral 
noise and a concave 
earpiece that lets you 
hear the caller, not 
the passing traffic. 


A retractable, flexible 

antenna ensures ex¬ 

■ail 


cellent reception. 

You can easily 

convert the P7 to a 

i ©' © © © 

car phone with op¬ 

' (D; 

tional car kits. They 

1 (S).- <J)j (?) 

include a cigarette- 

' (1).' (^. 

lighter adapter. 

ii' 0 

a hands-free kit and 

a 3W booster. 

NEC 

_I_^ 


SMART, COST-EFFECTIVE PABX 


T he NEAX7400 ICS* series is a 
new generation of PABX sys¬ 
tems for voice and data. It 
features a unique architecture - distrib¬ 
uted access to a cluster of telephones. 

Conventional PABX 
systems make direct 
access to each telephone 
they serve. This requires 
as many connecting 
cables as telephone sets. 
NEC's new system uses 
only two pair cables. 
They carry 2Mbps of mul¬ 
tiplexed data for connec¬ 
tion with a Distributed 

*Names/specs vary in Brazil and the USA 


Access Unit. The DAU provides infor¬ 
mation for up to 30 telephones. 

Distributed access greatly reduces 
cabling costs and duct-space require¬ 
ments. Users can add or move tele¬ 
phones with unprecedented ease. 

The DAU system offers an efficient 
response to the needs of work groups 
by connecting clusters of analog or 
digital telephones. 

Our new PABX systems come in a 
variety of modular, upgradeable mod¬ 
els supporting up to 23,552 ports. 

All offer over 500 service features, in¬ 
cluding integration with computers 
and access to ISDN. 



NEC 




















News & Views 


INTERNET COMMERCE 

The Next On-Line Wave 


CODE TALK 

RICK GREHAN 



File I/O on Objects, Instead of Bytes 


O n-line services are re¬ 
sponding to users’ enor¬ 
mous demand for Internet ac¬ 
cessibility by incorporating 
Internet access and tools as fast 
as their engineers can bring the 
connections on-line. As a re¬ 
sult, Delphi ((617) 491-3393) 
has proclaimed a new identi¬ 
ty: Delphi Internet Services. 
America Online ((703) 448- 
8700) recently announced it 
has become the most popular 
Internet service provider. And, 
by the lime you read this arti¬ 
cle, CompuServe ((614) 457- 
8600) should be letting its com¬ 
mercial customers connect to 
the Internet via its Frame-Net 
frame-relay service. 

But in addition to heightened 
interest in Internet access, In¬ 
ternet users also want to access 
on-line services, these compa¬ 
nies say. CompuServe, for ex¬ 
ample, which already offers 
E-mail, access to Usenet news- 
groups, FTP, and, by early next 
year, full Telenet services, also 
has a home page on the WWW 
(World Wide Web) (see HTTP: 
//WWW. compuserve.com) to in¬ 
form Internet users about its 
services. The company says it 
will sell WWW services to other 
companies early this year. 

CompuServe won’t disclose 
what its precise plans are, but 
the company may possibly be 
working on a combined inter¬ 
face to both CompuServe In¬ 
formation Services and the In¬ 
ternet. Such a front end would 
combine a Mosaic-like WWW 
viewer with the functionality 
of its CIM (CompuServe In¬ 
formation Manager) family of 
front ends. 

AOL also plans to install a 
WWW server that will let In¬ 
ternet users access portions of 
AOL for free as well as down¬ 
load AOL software and mem¬ 
bership kits. Because the new¬ 
est version of AOL’s end-user 
software lets you u.se its Win¬ 


dows and Mac front ends with 
Telenet connections to acce.ss 
AOL, this approach may prove 
quite successful. 

Delphi is being the most coy 
about disclosing its plans for 
the future. At press time, Del¬ 
phi, which was the first major 
on-line service to offer a wide 
variety of Internet services, 
would only admit that 
1995 will see a multi- 
media Delphi inter¬ 
face that will provide 
users with full access 
to all Internet tools, in¬ 
cluding the WWW. 

PrexIigy ((914) 448- 
8()()0) and GEnie 
((301) 340-4000) lag 
behind the others in 
the Internet feature 
race. Prodigy only re¬ 
cently added Usenet 
newsgroups to its array of 
wares. GEnie will offer a full 
plate of Internet services by the 
beginning of this year, includ¬ 
ing FTP, Gopher, WAIS (Wide 
Area Information Service), and 
outbound Telenet. 

Prodigy, however, after be¬ 
ing the least Internet-friend¬ 
ly on-line service for years, is 
coming on strong. In Novem¬ 
ber it launched AstraNet, an 
independent on-line service 
based around WWW servers. 
AstraNet, which is located at 
www.astranel.com, will in¬ 
clude information provided by 
the current Prodigy team and 
other companies. Prodigy says 
it will release its own WWW 


TYie word Gaineforf sounds ike it should be the name of Godzila’s archrival. 
Instead, ifs the name of an object-oriented file access library for 05/2, Win¬ 
dows, and Windows NT that could probably get away withealing itself a full- 
fledged object-oriented database engine. 

Gamelon, which is available from Menai (Menlo Pailt, CA, (415) 853- 
6450) views a file as a collection of objects. Consequently, your program 
doesn’t maneuver through a fie by tel&ng Gamelon something fike, ^'Advance 
the file pointer 400 bytes and read 12 bytes.” Instead, the caH looks more 
■ce, “Advance the fie pointer three objects into the fie and read the fblowing 
object” Those three objects could be literally anything. That’s the beauty 

of Gamelon. 

Objects that can be found 
within a Gamelon file fall 
broadly into one of two cate¬ 
gories: data objects and ag¬ 
gregate objects. A data oh- 
jectis a simple object—it can 
be an integer, a ffoating-point 
number, or a string. Howev¬ 
er, the word simple might be 
misleading; a data object 
could also be a BLOB or a 
data structure (In the sense 



Gamelon's browser is a worthwhile 
utility. 


of a C struct ( i data type). An 
aggnegafe ofyeef is an object coii- 
tainer that holds simple objects and/or other aggregate objects. 

Gamelon’s equrvalent of a file pointer is a cursor, a kind of roving point¬ 
er that keeps track of the object in the file that your program Is currently 
accessing. Unlike a simple file pointer, a cursor can point at an aggregate 
object as easily as it can point at a data object Consequently, manipulat¬ 
ing aggregate objects is as simple as manipulating data objects. If you 
move the cursor to an aggregate object (that contains, say, 400 other ob¬ 
jects) and issue Gamelon’s equivalent of a del etec ) function call, the 
entire aggregate object—members and an—is gone. 

The NT version of the Gamelon library ($495) arrives as a coliection of 
header files, a .DEF file, a DLL and ufalities. The files provide aH the linkage 
you need to hook your program into the DLL (where Gamelon lives), so 
adding Gamelon to your program is really just a matter of placing the prop¬ 
er f3es into your projecL Currently, Gamelon provides interfaces for C and 
C+-f-. Gamelon is thread-safe, so you’ll have no proUems running it from a 
multithreaded program. 

I found the browser to be the most worthwhile utility included. It allows 


browser this year. 

As the on-line traffic in- 
crea.ses, engineers working at 
on-line services may find their 
systems stretched to capacity. 
In times of failure, users who 
have come to rely on these ser¬ 
vices for their business will be¬ 
come impatient, much as they 
did when CompuServe experi¬ 
enced difficulty with its E-mail 
last November. — S. J. V.-N. 


you to explore existir^ Gamelon data files as well as create new ones. The 
browser also lets you manipulate simple and aggregate objects; you can in¬ 
sert, delete, and modify them, as well as move the cursor through a file ei¬ 
ther by clicking on navigation buttons or by simply pointing to the object you 
want to focus on and clicking the mouse. This is handy for making sure that 
your Gamek>n-based programs create the file structures that you intended 
them to create. 

Gamelon even provides locking and transactioning. Possibly the only 
thing keeping it from being an object-oriented DBMS b the lack of an in- 
dexii^ capability. 
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Blasts from 

DENNIS BARKER 

we approach our twentieth year of publishing 
BYTE, we’ll be looking back at highlights from 
two decades of covering the PC revolution. 



Second annual BYTE Awards. 

Things we thought excellent 
from ‘89 included the 486, for 
which we made the daring pre¬ 
diction: “we see great poten¬ 
tial”; Apple’s 32-bit Quick¬ 
Draw; Xircom’s Pocket 
Ethernet Adapter; Wingz; OSF 
Motif; the Texas Instruments 
Graphics Architecture; Phar 
Lap’s Virtual Control Program 
Interface; and Electronic Arts’ 
Studio/1 paint program. Only 
one computer made the best- 
of-thc-year list: the Mac Ilci 
— “the biggest jump in pro¬ 
cessing performance for a Mac 
since the Mac II was an¬ 
nounced.” 


Strange Little Beastie of the Month 

The Portable Mainframe 
from Opus Systems: a 
$14,000 386SX-based 
lunchbox with a Motorola 
88000 card slotted in. The 
88K zoomed along at 21 
MIPS, but because the 
thing was plugged Into an 
AT slot, throughput was 
throttled. Good for running 
big spreadsheets, but not 
I for conducting 
experiments in 
fluid dynamics 
in your hotel 



The Next Cube had been an¬ 
nounced more than a year be¬ 
fore, but it wasn’t until mid-’89 
that we actually could get a pro¬ 
duction machine for testing, and 


then a few more months to get a 
less buggy operating .sy.stem. As 
a concept, we liked Mr. Jobs’s 
onyx box, especially the soft¬ 
ware and development tools, 
“but the cube doesn’t make it 
as a multiuser 
Unix system.” 

Man, are we 
glad we didn’t 
call it “insane¬ 
ly great.” 

Microsoft and IBM, hoping to 
make everything perfectly 
clear, called a press conference 
to define their operating sys¬ 
tem intentions. Windows 
would be tailored for PCs with 
less than 2 MB of RAM, said 
IBM’s Jim Cannavino. OS/2 
1.2 would be for 3-MB ma¬ 
chines, said Microsoft’s Bill 
Gates, and OS/2 2.0 would be 
for luxury systems. According 
to Cannavino, Windows would 
never be a server platform, and 
it would never have the fancy 
features of OS/2, like multi¬ 
threading, di.stributed process¬ 
ing, and long filenames. 



Years Ago 
in BYTE 


You can tell now that the pre¬ 
ceding year had been the Year 
of the Mac Debut. This issue 
was full of Mac-related arti¬ 
cles, including features on Mi¬ 
crosoft Mac BASIC version 2 
and “The Visual Mind and the 
Macintosh,” which extolled 
MacPaint as a tool for visual 
thinking. 



the Past 



From the UK 
Dick Pountain reported on 
the Amstrad CPC 464. Am- 
strad targeted Its new Z80A- 
based system for use in the 
home, where most comput¬ 
ers were used for “playing 
games or learning program¬ 
ming." The CPC 464, with 
its 80-column screen, 

"neat" operating system 
from Locomotive, and sup¬ 
port for CP/M and DOS. ap¬ 
peared to be a business 
and a pleasure machine. 
With a color monitor, it sold 
for £375 — a deal, consid¬ 
ering color monitors sold 
then for about £300. 



We interviewed Steve Wozni- 

ak. The Woz spoke candidly 
about mistakes Apple had 
made with the Apple 111. “We 
made it very difficult for any¬ 
one to gel access to the insides 
of the machine.... We clo.sed 
that machine up to where 
somebody could 
have a very dif¬ 
ficult time find¬ 
ing out how to 
add their own 
I/O drivers. . . . 
We made it very difficult for 
outside developers instead of 
providing all the information 
as we did with the Apple 11.” 
Some folks are still using Ap¬ 
ple 11s. When was the last lime 
you saw someone using an Ap¬ 
ple III? 



Our West Coast bureau re¬ 
ported from Unix Systems 
Expo, in L.A., that Unix was 
starting to appear on PCs. 
Amidst all the minicomputer 
products, Xenix was running 
on IBM PCs, Tandy Model 
16Bs, and Apple Lisas. Our re¬ 
porter lamented the preferen¬ 
tial treatment given attendees 
of a men’s fashion show go¬ 
ing on at the same time. The 
fashion people got free park¬ 
ing at the convention center 


and free passes to the Unix 
show. Tlie Unix crowd didn’t. 



Domesticated computers. 

Along with Steve Ciarcia’s in¬ 
structions on building a home- 
control console, we explained 
how you could use a micro¬ 
computer to manipulate the 
lighting in your house, run the 
furnace, dial the phone, and 
sustain marital bliss (No, wait 
— sustain marital bliss is in an 
upcoming issue). 


[of ttiis writing, the state 
of the art in personal computing 
is such that the user is king. It is 
possible to enter a computer 
store and witness the operation 
of a typical modem system, try it 
out, then purchase one just like it 
to take home.” 

— Carl Helmers editorial, “The 
Era of Off-the-Shelf Personal 
Computers Has Arrived” 


Time was more expensive then. 

Mountain Hardware advertised 
its Apple Clock, for the 
Apple II. It kept time in 
1-ms increments and 
came with software for 
calendar and clock rou¬ 
tines. But the board cost $199, 
and it took up a whole slot. 




Programming quickies includ¬ 
ed listings for a checkbook bal¬ 
ancer written in Pascal and a 
program in CBASIC that 
would give you the French 
equivalent of an English word 
and vice versa. 
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Introducing the 


WORLD'S FASTEST MID-RANGE WORKSTATIONS. 
THE ALPHASTATION FAMILY. 


Why mince words? The work- 
stations in our new 64-bit 
AlphaStation”* family blow right by 
32-bit machines. These three pow¬ 
erhouses start at 166 MHz and go 
up from there. That’s more than 


Of course, each AlphaStation also 
runs UNIX* Windows NT"’* and 
OpenVMS”* operating systems, and 
gives you the openness of the new 
industry-standard PCI bus. 

And if you like reliability and 


low running costs. 




you’ll appreciate their 
3-year warranty. 

As for value, check the specs. 
They speak volumes.You’ll see 
these aren’t just the world’s fastest 


enough juice for serious number¬ 
crunching apps, sizzling 2-D and 
3-D graphics, MCAD, ECAD, 
mapping, you name it. All of which 
makes them the best price/perfor¬ 
mance bargains on the market. 



AiriASrariM 
200 4/1*6 

AirizSTiTiea 
200 4/233 

AimSnTKM 

400 4/233 

Emcioiinu 

Desktop 

Desktop 

Miiu-tower 

Cmv Snn 

166MHz 

233MHz 

233MHz 

SPKnitPI 

107.7 

157.7 

157.7 

SPKFr92 

134.8 

183.9 

183.9 

Xmm93 

11.93 

15.04 

15.04 

I/O Sien 

2 PCI/ISA 
IISA 

2 PCI/ISA 

1 ISA 

2 PCI 

3 ISA, 1 PCI/ISA 

Mm I/O 

132MB/sec 

132MB/iec 

132Mfi/sec 

Mm Mnoir 

192MB 

192MB 

I92MB 

Mm In. 
Sto«mi 

3.13GB 

3.15GB 

8.4GB 


mid-range workstations. 

They’re also within yr prc rnge. 
Call your Digital Business 
Partner or 1-800-DIGITAL. 
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Track and manage the 
production, inventory and use 
of materiats in addition to the 
management ol iabor. equipment 
and other resources. 



Change protect views 
to see WIS or PEIT 
charts showing 
dependency links, 
mitestones and status. 
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View proiect status quickly 
and easily to anticipate and avoid 
costly proiect delays. 


state-of-the-art graphics 
and reporting capabilities 
make your data easier 
to understand. 



I PERT Charts, WBS Structures And 
Comparattve S-Curves Gel Vou dl Exctted, 
This Wil Reatty Spin VUur Hard Drive. 

materials management, advanced leveling, rate overrides, fixed and 
overhead costs, cost accounts and cost/schedule reporting. 

Understand, report and present your projects effectively using four 
unique outlines with integrated Gantt and histogram charts, crosstabs, 
PERT and WBS charts, S-Curve and other cost charts, full customiza¬ 
tion with unlimited saved layouts and 90 user-defined fields and formu¬ 
las, all in an intuitive WYSIWYG environment. 

Call 1-800-225-5224, Dopt. 02500, For Mopo Inloptnallon. 

CA-SuperProject for the serious power user. You’ll wonder how you ever 
managed without it. 

New CA-SuperProject 3.0 

UNIX Windows OS/2 

O Computer .^ssodates International. Inc,. One Computer Associates rtaza, Isiandla, NY II788-7DOQ 
AU ptodua names referenced herein are trademarks of their lespealve companies 


Serious project managers need software that’s as serious about the job 
as they are. And that software is CA-SuperProject". 

Ftiwerful yet flexible, SuperProject is sophisticated enough to reflect 
your work environment and is incredibly easy to use. 

Model your projects realistically with effort-driven tasks, date con¬ 
straints, large capacities, to-the-minute scheduling, flexible progress 
tracking, auto actuals, re-scheduled remaining effort and strong multi¬ 
project management. 

Manage resources and costs efficiently with multiple calendars, 
availability and rate tables, efficiency factors, shifts, overtime. 


(aQMPUTER' 

/ISSOOATES 

Software superior by design. 
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Books & CD-ROMs 



Creating Life 
in a Computer 

ANDREW SINGLETON 


rtificial life (AL) burst on the scene as a science, a technology, a pliilos- 
^ ophy, and a group of personalities during tlie first AL conference in 1987. 
Now, with Claus Emmcche*s book The Garden in the Machine^ wc have a con¬ 
cise guide to all the various threads, tied together with Emmeche’s own philo¬ 
sophical analysis. 

AL researchers explore “the biology of the possible/’ They believe that we can 
use computers to explore the world not of BL (biological life) but of many pos¬ 
sible alternative life-forms. They define life not by its material substance but by 
its orgLinization. which can include the patterns of information to a computer. The 
researchers believe life in all its forms has mechanisms for processing energy and 
infoimation that emerge from some fundamental order in the universe* a new nat¬ 
ural law that shapes those forms out of chaos. 

If life can have allemale forms, what is life? With that question, we plunge into 
the zoology of AL, including its history, its technologies, and its personalities, all 
in only 166 pages. We learn about exobiology, biochips, artificial chemistry, 
genetic algorithms, animats, cellular automata, computational ecology and ther¬ 
modynamics, the edge of chaos, and the riddle of morphogenesis. 

The history lesson begins with Aristotle, who proposed “psyche,*’ the force that 
gives animals independent motivations, and continues through John von Neumann, 
who drew up a detailed plan for a “self-reproducing automaton/* Rmmeche in¬ 
troduces biologists such as Louis-Jean-Marie Daubenion, C. H. Waddington, 
and Jay Gould. We meet Tom Ray, creator of evolving AL creatures, and Christo¬ 
pher G. Langton, the organizational father of AL, author of the **seven com¬ 
mandments" of AL, and originator of the “edge of chaos" theory of computation. 

We see the influence of Stephen Wolfram, who explored the space of cellular 
automata, and Edward Fredkin, who believes the universe is a cellular automa¬ 
ton. We gel a quick explanation of the evidence behind Stuart Kauffman’s claim 
to have found mathematical principles for the organization of life, and an even 
quicker review of John H. Holland’s genetic algorithms. 

This book does not require a knowledge of computer science. The description 
of cellular automata and the game of Life recounts how John Conway’s first ex¬ 
periments involved moving dishes around on his floor tiles. To his infinite cred¬ 
it, Emmeche does not oversimplify the science or ihe philosophy that he is de¬ 
scribing, and his paraphrase of technical points is accurate. 

Emmeche writes that AL research is a shadow world that exists mostly in 
theories. They wonT bring forth a slimy snail or a nightingale* As a biologist, 
Emmeche has come to terms with the capabilities and limitations of AL in rela¬ 
tion to his chosen field. But he stops short of exploring the larger cultural and eth¬ 
ical implications of AL. 

AL imitating BL relies on botcom-up evolution. BL starts wiOi relatively sim¬ 
ple organisms and builds more complex behavior through evolution and emer¬ 
gence. This principle, applied to the creation of Al, is the 

motivation for genetic pro¬ 
gramming. Starting 
with thousands of 
simple, randomly 
generated pro¬ 
grams, genetic pro¬ 
grammers attempt to 
cull out the ones with 
useful behavior. They 




BANDITS INCOMING 


WARPLANES: MODERN HGHTINQ AIRCRAFT 

[Maris Myltimedja, Ltd., Landan, U-K,,] S&9.95 


A S “the ultimate encyclopedia of mili¬ 
tary aircraft and aviation" for the 
1976-1994 period, this CD-ROM doesn't 
quite hve up to its billing. For those in love 
with planes, however, if s a good start. The 
disc has aircraft and weapon.s data, a history 
section, a three-plane flight simulator, and 
coverage of many conflicts. 

Planes are the heart of this CD—530 air¬ 
craft from around the world, most with pho¬ 
tos and about 20 percent with video clips. 
There is reasonably complete information on 
each plane’s history and specifications, but 
the photos (a maximum of two per plane) are 
disappointing. Often, you caif t tell what the 
plane really lt.>oks like. There are no photos for 
several far-from-secret aircraft, such as the 
F-16XL. It appears the publisher assembled 
these pictures hurriedly, witliout much at¬ 
tempt to select good images. 

The video clips, displayed in a 2- by 3- 
inch window on a 14-inch monitor, show 
mostly takeoffs. Image quality is fair. Overall, 
the video adds little value. 

The flight simulator lets you “pilot" a 
Russian Slj-27 fighter, a C-130 Hercules 
transport, and an A-10 Warthog ground at¬ 
tack plane. It's poorly documented, and some 
controls seem backward—^left-arrow key to 
bank right, and vice versa. 

The conflicts section 
cross-references planes, 
airfields, and so on for the 
cold war in Europe, the 
Arab-Israeli conflict, and 
the Gulf War (U.S. Navy 
and joint RAF/coahtion operatioas). TLs history 
feature shows a shadowy map; when you click 
an on-screen button, event captions appear 
in chi'onological order, with lines to show 
where they occurred. When the screen gets 
full, it clears and moves to the next time pe¬ 
riod. ft’s not very interesting or informative. 

All in all, this disc tries to cover too much 
ground. Limited to plane facts, with better 
photos, would have made diis a treasure trove 
for the aircraft enthusiast. As it is, it’s a rea¬ 
sonably in-depth reference on many planes 
and weapons. — Rus.wll Kay 
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Books & CD-ROMs 


NAFTA Is 1,100 Pages Long. 

Indexicon Created An 
Index For It In 10 Minutes. 



Indexing used to be a long, difficult procedure. Not anymore. 
Introducing Indexicon—^the first automatic indexing program^ 
the first to understand the structures of the English language. 
At the ofick of the mouse, Indexicon reads through a 
document, locates key terms and phrases, and generates a 
back-of-the-book style at a rate of up to 50 pages per minute! 
If you’re spending any amount of time manually indexing, 
Indexicon can pay for itself the first time you use it! 
Only $149.99. Call 1-800-943-0292 to order. 
(If not completely satisfied after 30 days, return for a full 
refund!) Plus, act now and get LexEDIT FREE! (A $50 value!) 

With LexEDIT you can tailor specific lexi¬ 
cons before you run the Indexicon program, 
for perfect indexes everytime! Available tor 
Windows versions of MS Word 2.0, 6.0 and above, 
Word Perfect 6,0 and above. Call for other platforms. 

Goming soon! Indexicon for the Macintosh, 

To index NAFTA, we used Indexicon for WPA/VIN on a 496/66 MH? 

I N OV F V ^ ’ Blwmington, MN 55439 

* I ^ ^ C/V 612-943.0292 ^ Fax: 612-943-1097 



apply a genetic algorithm to select the best candidates, modify 
them with mutation and crossover (or matingL and create a new 
population of candidates. A refined version of this proces.s might 
build up software with poweiful capabilities. At the very least, we 
know that a similar mechanism can yield surprising results in 
the realm of BL. 

Where philosophers blaze a trail, engineers follow with paving 
equipment, and nobody has heavier machinery than John R. 
KoziL His book Geneik: Prognimmhi}( weighs in at 8CK) pages and 
contains data from hundreds of experiments. Each experiment 
required runs from several hours to several days on an aging 
Lisp machine and includes its own statistical chans. 

The book contains an intrcKliiction to genetic algorithms and a 
thorough explanation of the mechanism for applying a genetic al¬ 
gorithm to generate S-expressions or Lisp expressions. The ap¬ 
pendix contains the complete listing in Lisp code of a simple 
genetic-programming system and several other tools. The refer¬ 
ence material is complete enough to teach you how to do genet¬ 
ic programming and reproduce many of the experiments. 

Koza is a pioneer in the field of genetic programming, and he 
has faced a number of skeptics. The idea of randomly combining 
computer routines does sound crazy to anyone who has faced 
the difficuliy of debugging even a carefully cnn.stmcted routine. 
His book includes a sometimes plodding altempt to justify genetic 
programming as a systematic and widely applicable method. 

The book starts with two claims. One. that many problems 
can be cast "as requiring the discovery of a program that pro¬ 
duces some desired oiiiput when presented with particular in¬ 
puts,’’ or program induction. Two. that genetic pix^gramming is an 
effective way to do program induction. The book then presents a 
wide variety of problems and dcmoicstrates how to set them up as 
program-induction problems. In finding and setting up these 
problems, Koza shows real ingenuity. 

He solve.H classic control problems, such as cart balancing, 
and introduces diversions like the optimal feeding strategy for a 


mmm inthemachik! 

Claus Emineclie 
Princeton Unlversrty Press 
ISBN 0 691 03330'7 
S24.95 

GEMETK; PROGRAMNIINt; 
John R- Koza 
fllT Press 

ISBN 0-262-11170-5 
$60 

GENBIC PROGRAMMING 2 

John R. Koza 
MIT Press 

ISBN 0-262-11169-6 
$45 

ADVANCES IN GENETIC PROGRAMMING 
Kenneth L Klnnear Jr, 

HIT Pres« 

ISBN 0-262-lllBB-B 
S4S 

ARTIFICIAL LIFE II 
Edited by Christopher G. 

Langton, 

Charles Taylor, 

J, Boyne Farmer, 
and Steen Rasmussen 




Addison-Wesley 
ISBN 0-201-52571-2 
$36.75 

GENETIC ALGORITHMS IN SEARCH, 
OPTIMIZATION, AND 
MACHINE LEARNING 

Daviil E. Goldberg 
Addfson-Wesley 
ISe»J 0-20MS767-5 
S4S.S0 

GENEnCALGORiniMS (FOURTH 
INTERNATIONAL C0NFIREHCE) 

Rkhard K, Belew and Lasbon B. 
Booker 

Morgan Kaufmann 
ISBN 1-55860-208^9 
544.95 

GENEnC ALGOHFTHMS (FIFTH INTERNATIONAL 
CONFERENCE) 

5te|ihanie Forrest 
Morgan Kaufmann 
ISBN 1-55860-299-2 
544.95 
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Remote Control Software. 
Rated *1. Over and Over 
and Over... 

Overall 

w I X Evaluation 

1 Overall 
^ I ± Power 


@r*i 


#1 Overall 
Usability 
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Performance 


Versatility 


Ease of 
Learning 


Ease of Use 


Stac 


STORAGE &COMMUNlCAnONS 

1201 19t}i Place • Vero Beach, FL 32960 U.S.A. 
Phone (407) 770-4777 • Fax (407) 770-4779 


The 45-page review for Software Digest covered all the bases. It was 
the most extensive review ever done on remote control software. In the 
end, the experts called ReachOut Remote Control simply “the best 
program in the...evaluation." It outscored the competition in not one, 
not two or three, but in seven categories. In its report for Software 
Digest’s June '94 issue, National Software Testing Laboratories wrote: 

NSTL recommends ReachOut Remote Control for its excellence in 
almost every category. No other program matches its number 
of features or ease of use, and it is the unanimous choice for best program 
in the testers'genera/ usaM/ty eva/uatton. 

The recommendation confirms the findings of exhaustive corporate 
evaluations. And it parallels assessments by such leading publications 
as Byte, LAN Magazine, PC User, Network Computing, Government 
Computer News and JnfoWorld. 

But why not judge for yourself? We will be happy to send you 
more information on the NSTL report. Better yet, take advantage of 
our 60-day money-back guarantee and order your copy of ReachOut 
today. Call 1-800- 
677-6232 ext.2l4 
for your nearest 
dealer location. 

Before you know 
it, you’ll be using 
ReachOut. Over and 
over and over... 


THE MOST COMPREHENSIVE REVIEW i 
OF REMOTE CONTROL SOFTWARE ! 

SOmVARE 
DIGEST RATING 

OVERALL 

EVALUATION 

PROGRAM 

★ ★★★ 

8.5 

Reachom 

Remote Control 


7.5 

Close-Up 

★ ★★ 

7.3 

Norton pcANYVVHERE 

LO for Windows 

★ ★★ 


Carbon Copy 
for Windows 
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if Your Software 
Is Good, 

It's Good Enough 
To Steal. 

Call 800-841431C to find 
out flow tflis device protects 
your software and your profits. 

• No Programming 

• Nothing To Learn 

• Stand-alone and Network Protection 

SOFTWARE 

SECURITY " 

6 Thomdal Circle. Darien. CT 06820-5421 (203) 656^3000 

Software Security International Ltd, 

+44-(0) 1784-430-060 




Peabody Here, 
With The 
Fax-On-Deman 
System That 
Wont Set You 
“Way Back.” 


As a recognized authority in the fields of technology 
and history, it is no surprise thot COPiA has asked me 
to say a few words about their FaxFacts product. 
After all, we are both best of breed. 


■ Retrieve Into via fax/voice 

■ Expondobie to meet your needs 

■ U.S. Potent holder tor some 
coll fox delivery 


■ Fox Broodcast/Fox Mailbox 

■ Fox from any Windows program 

■ IVR provides realtime queries 

■ Credit Card charge per fax 




TRY THIS DEMO: 

708/924-3030 
DOC. NO. 889812 


Copio 
InternotionolUd. 

Wheaton, Illinois 60187 
800/689-8898 


RHETOREX 

S,-M,A.BT Oewetopev 


lizaj d. Througli this all, it is apparent that genetic programming 
can solve only simplified problems. In an attempt to solve more 
difnciilt and more realistic problems, FCoza introduces the idea of 
Automatically Defined Functions, or ADFs. These are evolved 
subroutines, which add a more complex, hierarchical sirucurre to 
the evolved programs. ADFs are the subject of a second weighty 
tome entitled Genetic Prot^rammin}^ 2. 

It explores the application of ADFs in chapters such as “The 
Bumblebee Problem” and “Prediction of Omega Loops in Pro¬ 
teins/' It examines how ADFs |>erform as problems get harder. It 
shows how you can force ADFs to take on specialized functions 
and exploit this specialization. It kioks at ADFs with fixed ar¬ 
guments, with no arguments, and with an evolved number of ar¬ 
guments. The book demonstrates that ADFs bring more diflT 
cult problems within reach, although it leaves open the question 
of how genetic programming can be scaled up to produce, for 
instance, a maehine-vision system. 

For all their depth, Koza’s books are extremely narrow. They 
present only one paniculur mechanism fordoing genetic pro¬ 
gramming, A few of Koza's conclusions, like the one that muta¬ 
tion is not useful, are wrong. A more expansive view of genetic 
programming comes from Kenneth L. Kinnear's in 

Genetit Pro^iranmiing. This anthology of papers from 22 con¬ 
tributors shows off the exuberance of the new^ field. 

Advam es in Genetic Prtt^^nwiming contains useful work on 
theory, representations, and applications. Kin near compares 
ADF"s to other methods lor building hierarchy. Eric Teller shows 
how genetic programming can evoive the use of memory, or 
“mental models.” Frederick Gruati demonstrates how genetic 
programming can be applied to generate embryos that expand 
into neural networks. Peter Nordin applies a genetic algorithm to 
generate superlast machine-language programs rather than Lisp. 
The book also contains examples of truly practical genetic-pro¬ 
gramming applications, Brij Masancl used genetic programming 
to optimize text classification, and Howard Oakley used it to 
prtiduce a u.seful slack filter for measuring blood How. Several au¬ 
thors present approaches to image recognition. 

Even if you never have the patience to read academic confer¬ 
ence proceedings, you should read Artificial Life //, the pro¬ 
ceedings of the second conference on AL held in Santa Fe in 
1989. It contains a remarkable concentration of inlliienlial and 
broadminded writing. Christt>pher Langlon examines the condi¬ 
tions that lead to interesting behavior (here called “extended 
transients”) in cellular automata and, by implication, in the cru¬ 
cibles of AL and evolution. Thinking Machines founder W= 
Daniel Hi Ills adds to the practice of arlificial evolution with the 
technique of “Co-Bvolving Parasites.” And Robert J, Collins 
and David R, Jefferson describe their "Ant Farm” experiments in 
siniiiiated evolution. 

You too can get involved, A practical background for those 
excited about genetic programming begins with David E. Gold¬ 
berg's textbook Genetic Algonthms in Search, Oprimiiarum. 
and Machine Learning. The two Genetic Algoriilim.s books sug¬ 
gest some of the several ways that genetic algorithms can be 
applied. Internet mailing lists and newsgroups track the current 
action. ■ 


Andrew Singleton h pre.sident of Creation Mechanics (Duhihr 
NHh it softn^are development company specializing in genetic 
programming for financial analysis. You can reach him on the 
Internet or BIX at editors@hix.com or atp0039@psilmk.com. 
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Snap into the future with the LEO DESIGNote 
which provides full flexibility and upgradeabilh 
ty in a modular package. The interchangeable 
LCD allows effortless upgrades from a mono 
STN display to either a color dual-scan STN 
or color TFT display. The removable HDD 
lets you swap drives with up to 500 MB of 
storage, and you can also replace the 3.5" 
FDD with additional modules.Intergrated 
with VESA local bus VGA Graphics, a 
built-in trackball, a built-in micro¬ 
phone and speaker for on-board 
audio, ports for PCMCIA type 
II or III, a choice from a full 
line of CPUs, and a host of 
other innovative features, 
theLEO DESIGNote is the most 
powerful and versatile notebook 
solution around. 


Auihoiiz^ DisfributCN': 

BADER Al MULLA i BROWERS CO WlLOCUWAfO 
TE 965-^44-5040 FAX: 966-243-7^85 
AMERICAN TECHNOLOGIESJNC (PNLIPPINES) 
TEL:63-2-774002 FAX 63-2-760629 
CENTEf?PRfS INTERNATIONA! UMITED. (UIC) 
m 44-256-453754 FAX;44-256-843174 
GOOD LUCK IMPORT EXPORT Co.Ltd (THAILAND) 
TEL:662-2132800 FAX:662-2125810 


LEO DESIGNote 


m-m m 

laClNTERNATlONAL COMPUTER CSA) (PfY) LTD. (SA) 
TRr27-t1-3l41023 FAX; 27-11-314-2299 
JFTDATAAB (SWEDEN) 

TEL: 46-6-960085 FAX;46-8-960069 

MIL SOFTWARE AND COMPUTERS IMXJSTRtES LTD (ESRAEU 

TE 972-3-5766611 FAX: 972-3-7516615 

NATION-TECH 50N.BHD. (MALAYSIA) 

Tar6O-3-9063a78 FAX:60-3-9061367 


WIRAINDO MULTISAXn SETIAPUTRA. PT (INDONESIA) 
lEL; 62-21-6266976 FAX:62-21-6010104 
READ ARAB! COMPUTER CORP.CJORDAN) 

(LEO MIDDLE EAST REPRESENTATIVE} 

TEL; 962-6-664343 FAX:962-6-683754 

SEH COMPUTER-SYSTEME-VERTRIEBS GMBH. (GERMANY) 

TEL:49-6184-95010 FAX; 49-6164-950180 



First International Computer,Inc. 


6IF. FORMOSA PtA$TlCS REAR BUILDUG 

JOl rUNG FWA NORTH ROAD, 

TAIPf 1. TAIWAN 

FiC EUROPE BV 

Tel: 31-73-148566 

Fax:3l-?M4S64t 

FIC SPAIN 

Td; 34-1-6373813 

Fojt: 34-1-6373863 

HCU5A 

Tdr 1-510-2527777 

Fox 1-51Ch252^ 

flCHK 

Td: 662-677-3713 

Fox; 852-677-4065 

Ter &8<^?-7]7J50O Fcn(;8e6’2 

RC AUSTRALIA 

Td 61-2-748456S 

Fox 61- 2-7484833 

HCaECH 

Td;42-5-4112284a 

Fdjc 42-5-41213144 

leiaH 23GS6 Criofiene 

RC JAPAN 

Td 81-3-5461-21S1 

Fox; 81-3-5481-2345 

FIC Fiortce 

Td;33 V478706fi8 

Fox: 33-1-477451® 
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What’s New International 


Hardware 








Notebook with Built-In Sound Hardware 


or both. In analog form, either con¬ 
tinuous or multiplexed, the level 
is+10 V full scale. In digital mode, 
the 55CK) system uses a sample- 
and-hold amplifier and an ADC 
for each channel operating at a 
digitizing rate of 50.000 samples 
per second. 

Phone: +44 256 8951J1; 
fax: +44 256 896100. 

Circle on Inquiry Carrl. 


The Dossier 486 Advanced Sound noteboolc feature*^ 
sound hardware that lets you record, compress, 
play back voice, sound, and music. Avaiiabte with a choice of 
processors—from intel's SL-enhanced 25-MH2 486SX to the 
latest 75- and lOO-Mllz 4S6DX4 CPUs—the notebook 
comes with local-bus acceleration and 1 MB of video mem¬ 
ory. Viglen offers memory options of up to 20 MB and hard 
drive options of up to 455 MB. The Dossier 486 Advanced 
Sound is available with three screen options: a monochrome 
9.5-inch LCD (from £1149}, a color 9.5-inch TFT display 
(from £22991, and a color 10.9-inch dual-scan STN dismay 
(from £1599}. All prices are based on 486SX systems with 
4 MB of RAM and a 12a-MB hard drive. 


Contaa: Viglen UcL, Aiperion. U.K,, +44 81 75S 7000; fax: 
+44 Hi 99! 5/75. 

Ctrclc 1423. on Inquiry Canl. 


TEST YOUR LAN CABLES 

Scaniiim ciin measure metal and 
fiber-optic cables during LAN 
installation, maintenance, or 
diagnostics. The microproces¬ 
sor-controlled cable tester from 
Mod ran ska (Prague, Czech Re¬ 
public) can measure distance on 
a network, in several buildings* 
wired with different kinds of 
cable. Scanium (US$699 to 
US$1490) stores common cable 
parameters in EPROM and lets 
you perform testing simply by 
keying in a cable. You can also 
store parameters of additional 
cables in the system’s RAM. 
You attach Scanium via a serial 
interface to a standard PC. The 
device lets you preview data on 
the computer display or print it. 
Reports include cable types and 
segments of cable paths* 

Phone: +42 2 40215413: 
fax: +42 2 4021345. 

Circle 1424 on Inquiry Card. 


PROGRAMMABLE TRANSDUCER 
AMPLIHER SYSTEM 

The series 5500 modular trans¬ 
ducer conditioning system is 
available from Bakker Electron¬ 
ics (Whitchurch* U.K.). It accepts 
most types of passive and active 
transducers for measuring most 
engineering parameters and ac¬ 
commodates up to 16 channels in 
the stantiard 19“inch rack* System 
control Is via an RS-232 or IEEE- 
488 interface* which allows pro¬ 
grammed setting of excitation, 
calibration* gain* and filter fre¬ 
quency. The device saves the op¬ 
erating parameters in nonvolatile 
memory on switch-off and rein¬ 
stalls them w'heu you restore 
power. Trans¬ 
ducer zero and 
balance are au¬ 
tomatic. 

You can 
configure the 
5500 system 
(per channel* 

£820) to pro¬ 
vide individual 
analog outpuLs, 
digital outputs* 


formal for banner page print. 

To further connect up to 12 
printers. Interlink Communica¬ 
tions (Clacton-on-Sea, U.K.) of¬ 
fers tiny modules, called NeiptKLs 
(£95 each), that plug into the Cen¬ 
tronics or RS-232 printer port. 
You can kx:ate Netpods up to 200 
meters from Netprini U and in¬ 
terconnect them via daisy chain¬ 
ing using the integral 5-meter ca¬ 
ble supplied with each Neipod* 
Phone: +44255426147; 
fax: +44 255 221369. 

Qtrfsie 142T an Inquiry Card. 


If you mjutd like your ttew product amxideredfor putfficathn in the imenjational sec¬ 
tion of BYTE, send press releases to BYTE. Attention: Martha HicLs. One Phoenix Mill 
Lane. Peirrharougk mi0345S, U.SA., (603} 924-2638Jax (603j 924-2550. 


DESIGNER NOTEBOOK 

Designed by Michele Di Lucchi* 
one of Italy’s most celebrated in¬ 
dustrial designers* Olivetti’s (Lon¬ 
don, U*K*) Echos note¬ 
book comes in an 
ergonomic case the 
color of natural 
rubber. It 
features a 
tactile palm resL a centrally lo¬ 
cated mouse with covered mouse 
buttons* and rounded comers. 
The three members of the 
Echos family feature Intel 25- 
MHz 486SX, 33-MHz 486SX, 
and 40-MHz 486DX2 proces¬ 
sors, respectively. The Echos 42 
monochrome notebook (from 
£1269) comes with 4 MB of 
RAM and a 12CLMB hard drive. 
The Echos 43 color notebook 
(from £1769) comes with 4 MB 
of RAM and a 170-MB hard 
drive. The Echos 44 color note¬ 
book (from £1969) comes with 4 
MB of RAM and a 170-or 240- 
MB hard drive. All three come 
with an integrated trackball, up to 
24 MB of RAM, two PCMCIA 
Type D slots or one Type III slot, 
VL-Bus video, a 9*4-inch backlit 
LCD, a keyboard aud mouse in¬ 
terface. and up to 4 hours of bat¬ 
tery life per charge. 

Phone: +44 81 785 6666; 
fax: +44 81 874 3014. 

Circle 1426 on Inquiry Card. 


EXPANDABLE PRINT SERVER 


The Netprini 11 desktop print 
server can service 16 printers from 
a single LAN connecdon. You can 
connect live printers to Neiprint 
11^—four from bidirectional PC 
parallei-pririter-type ports and one 
from the high-speed RS-232 port. 
Netprint 11 (£545) can achieve data 
output of 400,000 cps from the 
main printer port. It also supports 
PostScript printers in the form of 
conversion of ASCII to PoslScripi 
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Color Drum Scanner 


The ScanMate Magic drum scanner 
uses a halogen light source. It can scan 
positives, negatives, prints, slides, and 
line art. When you use the scanner with 
ColorQuartet software (£12,100; with¬ 
out ColorQuartet, £10,350), it can pro¬ 
duce high-quality, calibrated, CMYK 
prepress scans. Ilie 250- by 314-mm 
drum can handle sizes from A4 and up. It spins at up to 1000 rpm, delivering a scan resolution 
of between 300 and 2000 dpi. Color resolution is 3 by 12 bits, giving 4096 levels per color. 
Output file formats include TIFF and PostScript CMYK. 

Contact: IMC, Winilsor, U.K., U4 753 830999: fax: U4 753 831094. 

Circle 1422 on Inquiry Card. 


RUGGED DATA COLLECTION 
COMPUTER 

The Janus 
201()BLisa 
hand-held 
data collec¬ 
tion computer 
that incorporates a 
386 microprocessor, 

IBM AT architecture, and 
DOS. According to Intermec 
(Reading. U.K.). these features 
allow you to develop applica¬ 
tions using the programming 
tools of your choice. An internal 
PCMCIA card lets you carry out 
applications such as route ac¬ 
counting, asset tracking, and in¬ 
ventory control. 

Built to withstand harsh fac¬ 
tory environments, the Janus 
2010BL (£1795) supports Inter- 
mec’s laser, wand, and CCD 
scanner input devices. It can sim¬ 
plify bar code integration into 
standard applications through the 
Virtual Wedge. A large backlit 
LCD clearly displays operator 
messages. Large keys enhance 
ea.se of u.se and help to avoid the 
|x)ssibility of operator error. 
Phone: +44 734 876594: 
fax: +44 734 876305. 

Circle 1428 on Inquiry Card. 


hoven, The Netherlands) family 
of embedded modular PCs for in¬ 
dustrial applications. Designed 
for integration in equipment in 
harsh environments, the CC4’s 
compact size (14 by 9 by 16 
cm) and rugged con¬ 
struction take into ac¬ 
count environmental 
conditions such as ex¬ 
tremes in temperature, vibra¬ 
tion, and shock. The CC4’s (call 
for price) four-slot design lets you 
configure it with a Philips EMC 
CPU mcxlule, which range from a 
386SX toa50-MHz486. You can 
also configure it with the Philips 
EXM expansion modules, which 
include VGA and Hat-panel in¬ 
terfaces, drives, SRAM, Hash- 
memory mcxiules, PCMCIA, ana¬ 
log and digital I/O, and network 
interlaces such as Ethernet, To¬ 
ken Ring, ARCnet, and RS-485. 
Phone: +31 40 786446; 
fax: +31 40 786256. 

Circle 1430 on Inquiry Card. 





MODULAR INDUSTRIAL PCS 

The CC4 is the lat¬ 
est member of 
Philips Indus¬ 
trial Automa¬ 
tion Systems’ (Bind- 


PROCESS-VISUALIZATION 

COMPUTERS 

Siatel (Villeneuve la Garennc, 
France) designed a range of com- 
puters dedicated to process 
visualization. Equipped with 33- 
MHz 486SX or 486DX low- 
power- consumption pnx'essors, 
the STS 40(X) machines can run 
IBM AT-compatible software, 
including real-time multitasking 
functions. Other features include 
4 to 16 MB of RAM. 256 KB of 
cache memory, a I-MB silicon 
drive or an 80- to 540-MB hard 
drive, an expansion slot, a par¬ 
allel port, a serial port, a 10.4- 
inch TFT VGA screen with a 
resolution of 640 by 480 pixels, 
and a connector for an external 
keyboard. The STS 4000 (48,000 
FF) comes with a mechanically 
robust chassis made of steel and 
aluminum. The front panel is 
sealed, ensuring protection 
against du.st, dirt, and water. Op¬ 
tions include a .second serial in¬ 
terface (e.g., RS-232, RS-422, 
or RS-485). 

Phone: +33 I 47989411; 
fax: +33 1 47921583. 

Circle 1429 on Inquiry Card. 


MULTICHANNEL FREQUENCY- 
ANAIYSIS SYSTEM 

Sunnyside Systems (Livingston, 
U.K.) offers an industrial-grade 
multichannel frequency-analysis 
system. Hawk (four channel, 
£9980) comes in many packages, 
ranging fn^m pc^rtable cases up to 


rack-mountable factory-floor 
measurement systems. Each two- 
channel hardware module has two 
lOO-kHz, 16-bit ADCs; signal 
conditioning for accelerometers; 
velocity probes and microphones; 
two dedicated DSPs; data storage 
for 2 million samples. 

The Windows-based software 
lets you simultaneously display 
multiple channels in movable, 
resizable data windows. You can 
select each data window to dis¬ 
play spectrum or time record, as 
a single trace or waterfall, and 
display multiple traces in the 
same data window, allowing di¬ 
rect comparison of different 
channels. Display Hexibility in¬ 
cludes A" and y cursors, arbitrary 
color assignment, axis annota¬ 



tion, and dump to printer. 
Phone: +44 1506 460345; 
fax: +44 1506 460314. 

Circle 1432 on Inquiry Card. 


MINICARTRIDGE DRIVE 

The TDC 3500 is Tandberg 
Data’s (Harpenden, U.K.) first 
DC2000 minicartridge drive. 
Aimed at power users and ad¬ 
ministrators of small LANs, the 
TDC 3500 has a native capacity 
of 840 M B and a data transfer 
rate of 300 Kbps through a SCSl- 
2 connector. A wide-tape option 
delivers over a gigabyte of un¬ 
compressed storage. With op¬ 
tional hardware compression, the 
standard QIC minicartridge pro¬ 
vides 1.7 GB of storage capacity 
with a data throughput of 600 
Kbps. A 3M-inch form factor al¬ 
lows for easy installation in low- 
profile and slimline PCs. With 
its finnware stored in flash mem¬ 
ory, the TDC 3500 (from £600) 
is plug-and-play ready. 

Phone: +44 582 769071; 
fax: +44 582 769025. 

Circle 1448 on Inquiry Card. 
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Daewoo 

Crystal Monitors. 
Get a 

sharper view. 



Daewoo Crystal Monitors offer incredibly sharp, 
flicker-free picture quality. Which explains why, last 
year alone, we shipped several million of them to 
some of the world’s biggest and most respected 
companies. Our range of power¬ 


saving Crystal Monitors offers a variety of screen 
sizes and features to suit different needs. And 
compatibility with important industf^ standards. So 
take a good look at Daewoo Crystal Monitors. And 
get a sharper view. 



European headquarters; Daewoo Electronics BV, Kruisweg 821, 2132 NG Hoofddorp, The Netherlands, 

Tel. +31 (0)2503-36530, Fax +31 (0)2503-37214. 
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The Reading Wonder. 

A Keyboard that reads your Magnetic Stripe Cards and Barcodes. 
Without the Need for additional Sof^are. Without Decoder. 

And without using up any extra Computer Ports. 




Keybozurds Made in Europe. ' ^ 


Ctrcle SOI on Inquiry Card. 
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Jnh the Chenv 3100, ];oiir com- 
uter now understands magne- 
c stripe card and barcode data 
jst as readily as normal data 
\put via the keyboard. And it 
lanages this without additional 
oftware or a separate decoder 
Particularly advantageous is 
^at your computer's seiia* port 
smains free for other uses, 
bu avoid cable spaghetti and 
ecp space requirements down, 
he Reading Wonder is also 
vail able in a compact version, 
s the Cherry 1900. 
toth keyboards are ideal for 
'OS applications, factory data 
ntry* access control data 
torage and all applications in 
rhich magnetic stripe cards 
nd barcodes need to be read by 
*Cs. Built in our CFC free 
Luropean facility with high 
luality, 100% testing and 90% 
ccyclability. In all language 
ersions. With all approvals and 
ertifications.Thts is why 
'berry’s standard of quality 
;on’t stand for any compromises, 
icnd today for further 
^chnicai details! 




MULTIPLATFORM 
GRAPHICS TABLET 

ArtPad, a low-cost pressure-scn- 
sitivc tablet is small enough to 
fit unobtrusively on even the 
most crowded desk. However, 
its active surface area of 191 by 
175 miTi is suitable for most uses 
(e*g*, presentations, text editing, 
and GUI navigation). ArtPad is 
available for Windows, DOS, 
and the Mac (£159). 

The graphics tablet comes 
widi Wacom Computer Systems' 
(Neuss, Germany) UltraPen dig¬ 
itizer stylus, which doesn't re¬ 
quire batteries or a connecting 
cable* Weighing only 8 grams, 
the UltraPen is particularly suited 
to creating freehand illustrations, 
artwork, and photo retouching. 
You can vary line thicknesses, 
intensity, and color depending 
on how hard you press the sty¬ 
lus on the tablet. 

Phone: +49 2131 166001; 
fax: +49 2131 W1760. 

Circle ±A34 on Inquiry Card* 




ATM VMEBUS MODULES 

The Cell-Lif-VME modules {call 
for prices) consist of line-inter- 
face boards that offer more than 
one way to access ATM. Cell ware 
Breitband Technologic (Berlin, 
Gennany) offers modules for 155- 
Mbps electrical and optical de¬ 
vices, 100-Mbps optical devices 
conforming to the ATM UNI 
specifications, and E3 electrical 
devices to serve PDH links. 

The Cell-AAL-VME modules 
(call for prices) serve AAL3/4,5 
services for data communication 
and AALl services for constant- 
bit-rate services like voice, video, 
and multimedia. You can use the 
boards to upgrade existing hubs, 
routers, or switches to provide 
ATM functionality in the early 


20-inch Color 
Monitor 

Hitachi New Media oflets the 
CM2098r a 20-inclir digitally 
controlled, multiscanning 
color monitor, Incorporatliig 
the compai^'s software control system and a high refresh ca¬ 
pability, the CM20dS is suitabte for GUI-based applications^ 
where a larger screen can be advantageous (e,g,f multimedia, 
3-D modelingf desktop iHiblishing, and entfy-leve! CAD). 

The CM2D^ can automatically adjust to resolutions of up to 
1280 by 1024 dpi at 80 Hz, with an option of l&OQ 1200 dpi. 
The itionitor offers a horizontal frequency range of up to 90 Hz, 
a vertical ref^h rate of up to 150 Hz, and a dot pitch of 0.31 
mm. Thifty-one preset monitor values ensure ease of operation, 
or you can ado^ your own values using the optional software 
control system to control the CM2098’s (£13951 display size, 
position, pin cushion, trapezoid, rotation, brightness, and con¬ 
trast. In addition, an RGB system Jets you regulate the display 
colors, making them as close to natural as possible. 

Contact: Hitachi New Media Ltd, Hayes, U.K., +44 81 849 
2092: fax: +44 81 5692763, 

Circle ±423 on Inquiry Card* 



stages of developmeni. 
Phone: +49 3046 
70820; 

fax: +493046 
307658, 

Circle ±43± on 
Inquiry Card. 


PROTECT YOUR SOFTWARE 

TTie UniKey System dramatically 
cuts the cost of using hardware- 
based systems to protect software 
from piracy, according to 
Software Security In¬ 
ternational (Egham, 

U.K.). With it, you 
need only one device 
to protect the software 
through its entire life cycle. When 
you issue updates, new releases, or 
even add-on products, you can re¬ 
configure the UniKey System up 
to 10 times to mcorporaie them 
into the protection system. The 
UniKey System (call for price) 
lets you do this by telephone or 
fax* 

Phone: +44 784 430060; 
fax: +44 784 430050, 

Circle ±442 on Inquiry Cord* 


PENTIUM MINITOWER SERVERS 

A new generation of leading- 
edge Pentium minitower servers 
is available from Acer (High 
Wycombe, U.K.). The AcerAltos 
900 offers entry-level system 
specifications with extra power, 
provides 90-MHz Pentium pro¬ 
cessing performance, and has 
PCI local bus and 8 GB of stor¬ 
age capacity. It supports three 
PCI slots, as well as the five stan¬ 
dard ISA slots* The high-speed 
PCI Fast SCSI-2 interface bene¬ 
fits from 128 KB of FIFO buffer 
memory between the PCI and 
SCSI buses to maximize I/O data 
throughput and maintain disk ac¬ 
tivity. The AcerAltos 900 comes 
w ith 8 MB of RAM (expandable 
to 128 MB), a 540-MB hard 
drive, DOS 6.2, and Windows 
for Workgroups (£2450). 
Phone: +44 628 533422; 
fax: +44 628 54207L 

Circle ±43S on Inquiry Cercl^ 
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Computer Quick, 165 - 8th Street, No. 309 
San Francisco, CA 94103, USA 



PCMCIA REMOTE 
DATA ACQUISITION DEVICE 

The PCM-DAS08 data acquisi¬ 
tion product lets mobile and field 
scientists, engineers, and re¬ 
searchers perform remote data 
gathering more easily and with 
greater productivity, according to 
Adept Scientific Micro Systems 
(Letchworth, U.K.). It's a test and 
measurement accessory for mo¬ 
bile computei^ for current, tem¬ 
perature, pressure, flow, or any 
other pnKess variable. The PCM- 
DAS08 (from £338) is l/O- 
rnapped. As soon as you install 
card and socket services, it can 
address iuid control from software, 
such as Labtech Notebook, Vis- 
Sim, DACQ, and DasyLab. The 
CompulerBoards Universal Li¬ 
brary' provided with the PCM- 
DAS08 supports QuickBasic and 
Visual Basic for DOS, together 
with C and Turbo Pascal. A Win¬ 
dows-based DLL for Visual Ba¬ 
sic, Visual C++, and Borland C++ 
is also included. 

Phone: i-44 462 4H0055; 
fax: 4-44 462 4H02I3. 

Circle 1437 on Inquiry Card. 

DIGITAL VIDEO 
CAMERA FOR MACS 

A low-cost video camera, called 
Connectix QuickCam, connects 
to the serial port of your Mac, It 
offers 4-bit, gray-scale Quick¬ 
Time video in image sizes of 
up to 240 by 320 pixels and at a 
rate of up to 15 fps. QuickCam 
(£139) lets you record Quick¬ 
Time movies, capture still pic¬ 
tures in PICT format, and record 
sound. The device includes a 
voice-quality microphone with 


6-kHz sampling (50D-Hz to 3- 
kHz range). 

Available from Computers 
Unlimited (London, U.K.), 
QuickCam includes a video- 
recorder application that lets you 
record and edit QuickTime 
movies you create with the cam¬ 
era, The package includes a desk 
accessory that allows you to grab 
digital still photos in PICT for¬ 
mat, turning your QuickCam- 
equipped Mac into an instant still 
camera. 

Phone: 4-44 8! 200 8282; 
fax: -\-44 8! 200 3788. 

Circle 1438 on Inquiiy Card. 

TOTAL DESKTOP 
COMMUNICATIONS SYSTEM 

According to MultiTech Systems 
(Ascot, U.K.), the MuIdModem 
PC S/Mu hi Express PCS (£799) 
integrates all your desktop com¬ 
munications needs in a single 
product. The package consists of 
the MulLiModem PCS with Talk 
Anytime hardware, MuldExpress 
PCS software, TalkShow docu¬ 
ment conferencing software, 
MuldExpress communications 
software, and Mult [Express Fax 
software. 

The Multi Modem PCS sup¬ 
ports V.34/V.42bis standards for 
effective throughput of 115 
Kbps. It is fully compatible with 
the ITU-T Group 3/Y.I7 fax 
standard and complies with the 
Class 2 standards for fax modem 
control. 

When running MultiExpress 
PCS on a PC connected to a 
MultiModem PCS, you auto¬ 
matically receive data, fax, or 
voice calls on a single phone 
line. MultiExpress PCS deter¬ 
mines the type of incoming call 
and launches the appropriate 
software via the Virtual Modem 
Driver. For voice calls, Multi- 
Express PCS turns the PC into 
an answering machine. 

Phone: +44 1344 891266; 
fax: +44 1344 891215. 
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Introducing 



Reflection does it right. 


Announcing the Reflection 
Network Series® for Windows 
—the first TCP/IP for Windows 
developed specifically for corpo¬ 
rate networks, designed for per¬ 
formance, reliability, and ease 
of use. 

* Powerful network manage¬ 
ment— Extensive diagnostic 
and monitoring tools, includ¬ 
ing SNMP MIBII 


• True open connectivity—100% 
Windows Sockets compatibility, 
drag-and-drop FTP, LPR/LPD, 
NS/VT, and LAT 

• Optimal performance and 
reliability— A cooperative VxD/DLL 
design delivers superb performance 
while it protects vital data. 

Try the new Reflection Network 
Series for yourself. It’s done by 
Reflection*, so you know it’s right. 


Call your authorized Reflection distributor: 

Australia—Megatec (03) 874 3633 Austria—SIS 
(01) 376316119 Bcnelux-C&SCbv (040) 434957, BMC 
(070) 360 6860 Czech Republic-INSEKO CS (067) 607 311 
Denmark—Tempest 44 94 89 02 Finland—TT-Professional 
Solution Oy (90) 502 7612 France-ADE (Toulouse) 

(16) 61 73 32 49 Gemiany-GFKT (040) 23 73 01 0 
Hong Kong—G.T.I. 753 8283 Ireland—Entropy (01) 294 0199 
Israel—Lihad/Bina Systems Ltd. (03) 557 3636 Italy— 
Siosistcmi (030) 2421074 Japan—Cybernet (03) 59 78 5410 
Malaysia—SCS Computer Systems (03) 756 5800 Mcxko— 
Infosistemas Ftnancicros (5) 813 1325 New Zealand— 
Interconnect (09) 358 0758 Norway—^Nocora 67581450 
Poland—Softkom (22) 40 4631 Portugal—^Silicon 
(01)8151234 Singapore—SCS 441 2^ Slovak Republic- 
INSEKO aj. (089) 64 88 08 South Afrlca-LAN Design 
(011) 444 1050 Spain—Scorpion Systems (3) 485 40 44 
Sweden—Nocom AB (018) 65 55 00 Switzerbnd—Ommcare 
(01) 730 24 31 United Kingdom-Wick Hill IMX Ltd. 
(0483)772280 Venezuela-Lanka Sistcmas (2) 959 2411 

(^Reflection 

Mflidng PC Connections Count 


Walker Richer & C}uinn, Inc. /1500 Dexter Avenue Nordi, Seattle, Washington 98109 / 206217.7100 / FAX: 206217.0293 / Buitenhof 47.2513 AH Den Haag, The Netheriaixb / +31.70275.1 LOO / FAX: +31.70356.12.44 
Reflection and Reflection Network Series are registered trademaiks of Walker Richer & (^utnn, Inc. All other nademaiks are the pcoperty of their respeenve holders. 
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Complete your BYTE rolleetion by 
ordering Back Issues today! 
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Switzerland SwFr 16.00 
France FFr 59.00 

Sweden SEK 80.00 


Rates (postage and handling included): Only credit cards 
or Eurochecks accepted! 

HoUand Dfl 20.00 

United Kingdom &7.75 
West Germany DM18.00 

Please indicate which issues you would like by 
checkingCV) the boxes. 

Send requests with payment to: 

BYTE Back Issues, c/o Dynamic Graphics International, P.O. Box 
25, 3950 AA Maarn, The Netherlands 

□ Check enclosed 

Charge: □ MasterCard □ Eurocard □ VISA □ American Express 

Card# _ 

Exp. Date _ 

Signature _ 

Name _ 

Address _ 

Postcode _ 

Country _ 

AD orders must be prepaid. Credit cards preferred. 

Please allow three weeks for delwery' by surface mail. 


-City. 


BVTE 


Because the Expert s decide. 



What’s New 


LOW-VOLTAGE 
MEMORY CARDS 

A range of low-voltage 
memory cards in 2- and 
4-MB, 88-pin. DRAM 
configurations operate 
from 3.3-V power sup¬ 
plies. They are ideal for 
memory expansion in 
portable computers 
and other hand 
held equipment, 
according to 
Mitsubishi Elec- 
trie (Hatfield, 

U.K.). The Mel- 
Card memory cards (call for 
prices) are based on 8-bit-con- 
figuration 4-Mb DRAMs. A 
built-in self-refresh function and 
the 8-bit organization reduce the 
number of DRAMs required to 
operate simultaneously for 32- 
bit operation from eight down to 
four. The company is currently 
developing 4- and 8-MB DRAM 
MelCards based on 4-bit-con- 
figuration 4-Mb DRAMs and 16- 
bit configuration using 16-Mb 
DRAMs. 

Phone: U4 707276100: 
fax: +44 707 278692. 

Circle X440 on Inquiry Card. 

ENERGY-EmCIENTAND 
ERGONOMIC DISPLAYS 

The I48X fixed-function dis¬ 
plays reduce power consumption 
by 95 percent during power¬ 
down. Five out of the six I48X 
models (from £490) satisfy the 
Swedish Confederation of Pro¬ 
fessional Employees standard, 
using 4 to 5 W during power¬ 
down; the sixth goes to 9 W. All 
models exceed the U.S. EPA En¬ 
ergy Star requirements. 

In addition, all the Memorex 
Telex (Wokingham, U.K.) 148X 
di.splays meet IS09241 part 3 re¬ 
quirements for operator comfort 
and task performance via flicker- 
free viewing, lack of screen jitter, 
and luminance between fore¬ 
ground and background. The 
1483 and 1483DSV come with 
PC-compatible monitors and 
keyboards. Converting them to 


a PC is cost-effective by simply 
replacing the logic unit with a 
CPU. 

Phone: +44 734 441544: 
fax: +44 734 441792. 

Circle 1436 on Inquiry Card. 


VOICE RECOGNITION 

With the CIC Voice Recognition 
System III (from £580), your ap¬ 
plications run in their normal 
way, but instead of typing in in¬ 
formation, you speak into a mi¬ 
crophone. The system consists 
of a circuit board, a microphone, 
and software. The microphone 
converts speech into electrical 
signals that the circuit board 
codes so the software can un¬ 
derstand it. 

You simply recite a passage 
of text into your computer, which 
the CIC Computers’ (Southall. 
U.K.) system analyzes to learn 
to recognize your voice. Once 
you complete this step, your 
computer will be able to recog¬ 
nize most words, with an accu¬ 
racy of 80 percent. In addition, 
each time that you use your com¬ 
puter, it learns to recognize your 
voice more accurately, leading 
eventually to an accuracy rate of 
95 percent. If you use words the 
computer cannot identify, you 
simply spell them by voice or on 
the keyboard. 

Phone: +44 81 813 8217: 
fax: +44 81 574 6939. 

Circle 1439 on Inquiry Card. 











































HMNUTEWilii iBMB THE 
niffra IN ^irai POWER 
OmiCTlON SOLUTIONS 


Power protection is a * 

global necessity^ i 

requiring engineering I 

expertise from an • 

experienced company. 

For more than a decade, ^ 

MINUTEMAN has been : 

providing superior power " 

protection products to : 

users throughout the 
world. 


MINUTEMAN's product i 
line ranges from 300VA ; 
to 10KVA, 220 volt ^ 
50 Hz, including on-line, " 
line interactive, standby : 
UPSs, automatic voltage : 
regulators, and power 
monitoring software. 


benefits, to the user. 

If you or your customer 
have technical questions, 
we will give you answers, 
if there are power probPems 
to solve, we will give you 
solutions. 

Contact MINUTEMAN for 
more information on the 
numerous voltage options 
that are available. No 



NelWore 

Tes^cirM:|, 

Appr&ved 


uninterruptible power 


Circle 51S on Inquiry Card 
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matter where you are in the 
world, MINUTEMAN has 
power protection solutions 
for you. Call our team of 
power professionals today 
or contact us by fax about 
our worldwide dealer 
opportunities. 


All MINUTEMAN uninter¬ 
ruptible power supplies 
include features that other 


UPS manufacturers 
overlook, such as a test 
button, extensive status 
indicators, and a self- 
diagnostic test at turn on. 
With these and other 
powerful features, 
MINUTEMAN provides a 
better product with more 


ALLIANCE A300/2 


US$199 
300 VA Rating 
LED Status Indkators 
Low Battery Warning 
Self-diagnostic test at 
turn on 


ALLIANCE A500/2 


US$3S9 
500 VA Rating 
Built-in Voltage 
Regulation 

LED Status Indicators 
Low Battery Warning 
RS-232 Communication 


MICKOSOFl 
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Get 

Interactive! 



LabWindowsVCVI 

The Programming 
Power of Q 
the Development Ease 
of Basic 

Combine the performance of compiled 
ANSI C code with the ease of interactive 
programming 

Communicate instantly with plug-in 
data acquisition boards, GPIB, VXI, 
and RS-232 instruments 

Generate code for your programs 
automatically 

Call for a FREE 
LabWindows/CVI demo disk 
(512) 794-0100 


v. 


NATIONAL 
INSTRUMENTS' 

T^e Software is the Instrument^ 

Corporate Headquarters 

6504 Bridge Point Parkway 
Austin, TX 78730-5039 USA 
Fax: (512) 794^8411 

Brunch (Kflces: 

Aufttnilid 03 S79 9422 • AiOtria 0&62 435986 
02 757 QO 2Q « Cancuda 519 tZ2 9310 
bcimuirk 45 76 26 DO * FinJdJul 90 527 2321 
France 1 43 14 24 24 • Ccnfiany 089 741 31 30 
Italy 02 48301892 ‘ Japan 03 3788 1921 
Netheriands 03430 33466 < Norway 32 84840Q 
Spain 91 640 0085 - Sweden 06 730 49 70 
Switzerland 056 20 51 51 > U.K. 0635 523545 


C Cnpyrlf^ht 1994 NalsannJ Iiihtnintmti CoqporjilinHL Alt rigtm fcscfvnL 
tYLxdycE ujhI cucnpiiny imines liutetl arr InKlcniiirks or Crude nu[n» et thrir CVin|miir&. 

See us at F^IttCon, Booth 3955 




COMMUNICAnONS BOARD 

The MCI A-FID Type 11 commu¬ 
nications board can handle various 
communications applications, in¬ 
cluding data transfer in the X.25 
mode over channel D (9,6 Kbps) 
and channel B (64 Kbps)* You can 
use the board in transparent mode 
over channel B. The MCIA^FID 
(call for price) conforms to the 
PCMCIA 2.1 standard and comes 
with an external adapter, which 
you insert between the PCMCIA 
board tuid the network for analog 
interfacing. 

Dassault Aulomatismcs el 
Telecommunications (Paris, 
France) has provided File transfer 
drivers for DOS, Windows, and 
Unix. An Intel 80C188 in a 
TQFP package handles the pro¬ 
cessing, with a clock frequency 
of 16 MHz and two DMA ports. 
The I MB of DRAM is fully ac¬ 
cessible to the host computer 
through a 256-byte port. 

Phone: ^33 1 30812817; 
fax: +33 I 30812224. 

Circle 144X on Inquiry Card* 




LARGE-FORMAT COLOR 
SCANNER 

Colortrac's 
(Hunting¬ 
don, U.K.) 
large-for¬ 
mat color 
scanner can scan documents of 
any length and up to 91 cm wide 
at output resolutions of 100,2tK), 
and 400 dpi. The CT36/400 op¬ 
erates in 24-bit true-color mode, 
8- and 4-bit reduced-color modes, 
and 8-bit gray-scale and binary 
modes. 

In reduced-color palette mode, 
on-board real-time image pro¬ 
cessing describes a document 
using between two and 256 col¬ 


ors. This form of data can repre¬ 
sent layers of information, which 
is ideal for subsequent archiving, 
editing* analysis, or reproduction* 
The CT36/400 (£27,500) 
comes with Windows-based soft¬ 
ware that lets you control the scan¬ 
ner from the host PC, plus basic 
image viewing and manipulation. 
A color-analysis module imple¬ 
ments the on-board color classi¬ 
fication in palette mode* Common 
raster file formats support simple 
image export to third-party soft¬ 
ware* 

Phone: +44 480 434473; 
fax: +44 480434474. 

Circle ±443 on Inquiry Card. 


DIGITAL CAMERA 
BACKS FOR MACS 

Phase One's StudioKit and Pht> 
toPhase are digital camera sys¬ 
tems for popular makes of com¬ 
mercial studio cameras. They’re 
available from Computers Un¬ 
limited (London, U.K.). The 
camera backs let you capture 
high-resolution prepress-quality 
still images straight into a Mac, 
cutting costs. 

StudioKit Is an entry-level sys¬ 
tem that has fluorescent studio 
lights. Each system (Ffasselblad 
StudioKit, £7995; Mamiya Stu- 
dioKil, £8995: Large Format 
StudioKit, £9995) includes a 
scanning back, NuBus interface 
card, cables, and software. TTiese 
systems are capable of capturing 
medium-resolution images of up 
to 25 MB* 

The high-end modular Pho- 
loPhase system consists of a 
range of linear-array scanning 
backs that fit 5- by 4-inch large- 
format cameras (£14,995)* The 
range also includes camera backs 
to fit Hasselblad (£12,495), 
Mamiya (£12,495), and Fuji 
(£12,995) models. Capable of 
capturing high-resolution files of 
up to 103 MB, PhotoPhase pro¬ 
duces images ready for CMYK 
separation in Adobe Photoshop. 
Phone: +44 SI 200 8282; 
fax:+44 81 200 3788. 

Circle ±444 on Inquiry Card. 



































Ergonomic Furniture for every 
Computerized Work Environment 



ORGANIZE COMPUTER EQUIPMENT 


For more information and a free 
brochure, contact our European sales 
office: 


Ergotron LAN Furniture organizes monitors, servers and other 
equipment upward into previously unused “free" air space. For 
existing equipment, this immediately reduces floor space 
requirements. As your LAN grows, Ergotron can help you 
potentially triple or even quadruple available floor space without 
costly building expansion. 


Ergotron Europe 
Karepeldreef 19 
1102 BB AMSTERDAM 
The Netherlands 


Tel; +31 20 696.60.65 


IMPROVE COMPUTER ACCESS 

With the flexibility of Ergotron’s open architecture, you can 
custom-configure standard components to organize equipment, 
improve computer access and reduce system downtime. The 
unique Cable Management System not only hides cables, but 
organizes them for easy access and identification. 

ERGONOMIC ADJUSTABILITY 

And with Ergotron’s patented monitor suspension, you can lift, 
glide, tilt, swing, and rotate every monitor until they’re “just righf 
for easy access and comfortable viewing. 

Tested at over 900kg, Ergotron systems are ruggedly built to 
protect your computer investment and last a lifetime. 


Fax: +31 20 609.04.59 
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Hardware 






PCMCIA FAX MODEM 

Designed for use with notebooks 
and palmtops with a PCMCIA 
Type II slot, the Lasat Communi¬ 
cations Credit 144 V.32bis mo¬ 
dem offers send-and-receive fax 
capabilities at 14.4 Kbps. It has a 
high-speed 16550 FIFO UART 
serial card that ensures reliable 
high-speed data throughput of up 
to 57.6 Kbps. Available from 
ReNet (London, U.K.), the Credit 
144 (£399) includes MNP level 
10 for added error control in ad¬ 


verse connection conditions 
(e.g., over cellular links). 
Other features include sup¬ 
port for two-wire pri- ^ 
vate leased-line 
operation; support 
for synchronous 
and auto-sync modes, 
which is useful for con¬ 
nectivity to mainframes and 
minicomputers; and support for 
callback security and remote con¬ 
figuration for network applica¬ 
tions. Two indicator lights on the 
phone-line adapter let you follow 
the progress of the modem con¬ 
nection. The DTR light indicates 
when the computer and modem 
are communicating; the DCD 
light tells you when the phone line 
is open. 

Phone: U4HI 741 HOI I: 
fax: +44 HI 741 5296. 

Circle 1.449 on Inquiry Card. 



LOW-COST ETHERNET 
PRINT SERVER 

The Chase Research (Bas¬ 
ingstoke, U.K.) 10- 
Print-Jr has a single 
parallel port that 
allows network 
users to share print¬ 
ers efficiently. Avail¬ 
able in two versions, with 
either TCP/IP or IPX/SPX 
(Novell) support, the lOPrint-Jr 
has LPR/LPD support, offering 
print-server compatibility across 
multiple platforms; PServer, 
RPrinter, and NPrintcr for No¬ 
vell printing; and PCon.sole, Cap¬ 
ture, and NPrint for easy instal¬ 
lation and queue manipulation 
under Novell. You can connect 
lOPrint-Jr (£295) to thin-wire 
(lOBase-2) Ethernet networks 
via the BNC-T connector or DTP 
Ethernet networks via the RJ-45 


connector. 

Phone: +44 256 52260; 
fax:+44 256 H10I59. 

Circle ±450 on Inquiry Card. 


MICROWAVE LAN LINKS 

M. L. Electro-Optics (Chadder- 
ton, U.K.) has an alternative so¬ 
lution to traditional leased lines. 
The company’s Digilink 60 pro¬ 
vides a line-of-sight, digital 
conection using two compact 
microwave U'an.sceivers for dis¬ 
tances of up to 1 km at either 2, 
4, 8, or 10 Mbps. The Digilink 
60 (per pair for a 64-Kbps ver¬ 
sion, £7556) operates at 58 MHz, 
meaning that it has little inter¬ 
ference from weather conditions 
such as snow, fog, and rain. 
Phone: +44 61 627 11(X): 
fax: +44 61 67H 0124. 

Circle ±45± on Inquiry Card. 


The First Pan-European 
Computer Postcard Deck 
Targeting the 

Exploding European Market!!! 

If you are a BYTE subscriber in Europe, watch for the 
EURODECK coming to you in January! The BYTE EURODECK 
contains a selection of state-of-the-art products important 
to you and your business. 



Advertisers! 


The BYTE EURODECK offers you a unique direct mail approach 
to increasing sales in this fast-paced computer market. 

Circulation of the BYTE EURODECK is targeted to 50,000 computer buyers in over 20 countries in Western Europe. 
Take full advantage of the benefits BYTE provides you with this affordable direct channel to Europe. For information 
on the next BYTE EURODECK, 


Fax +44 71 495 6734 

or contact your local representative 


EVTE 


Because the Experts decide. 
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A hight accuracy CAD. 
Intuitive, easy to use, made 
for the Windows environ¬ 
ment, that enables powerful 
communication with other 


Acropoli^.^ 


... has arrived! 



Some Features: 

User definable Menus, create Commands, Icons, 
Hotkeys and Buttons. Powerful and easy Macro Lan¬ 
guage. Handle and node based editing as easy as a plant 
program. Interact with other programs using DDE, 
Programmable with Visual Basic. Import/Export of 
DWG. DXF, HPGL and ASCII files. Import scanned 
photos or drawings using BMP tbrniaL 65.0(XJ Layers. 
Tmetype Fonts. Solid fills with 16 million colors. 
Special Versions: Steel detailing, CNC postproces¬ 
sors, Mapping, 


I 


Kyber via Ferrari, 21 - 21047 Saronno (VA) itaiy 
tel +39-2-96703934 - fax +39-2-96703761 

Distrlbuited by; 

Via A. Volta, 9/A - 51100 Pistoia (Italy) 
tel +39-573-934745 - fax +39-573-934912 




■■ n 

We are looking for distributors 

■ j. Munuruuo vviiM iPiruniviM i iuih . ^ ^ 

— j^ For more information on Acropolis Win, maii or fax this coupon. 

\\ 
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'Dealer copy also available at special price 
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What’s New International 


Hardware 


DIRECT-IMAGING PLOTTERS 

The G9000-S Series is a line of 
direct-imaging plotters featuring 
low-COSt and trouble-free plot¬ 
ting at resolutions of 300 or 400 
dpi, according to Oce“Engipeer¬ 
ing Systems (Almondsbury, 
U.KT- There are three ranges: 
G9020-S. Cj 9030-S, and G9050- 
S,allavailableas AOorAl mod¬ 
els and all capable of plotting up 
to 15 meters in length. 

The plotters incorporate a 
RISC controller with high-speed 
parallel links to quickly down¬ 
load plot files. The controller 
supports industry-standetrd CAD 
and various imaging formats. 
The plotters automatical ly switch 
between the formats, making 
them ideal for network use. 

The G9020-S and G9030-S 
feature 300-dpi resolution; the 
G9050-S has 400-dpi resolution. 


The G9020-S (from £6495) 
conies with 4 MB of RAM (ex¬ 
pandable to 32 MB), the 09030- 
S (from £8250) has 8 MB (ex¬ 
pandable to 64 MB), and the 
G9050-S (from £11,995) has 8 
MB (expandable to 64 MB). 
Phone: +44 454 617777: 
fax: +44 454 618435. 

Circle 3.433 on Inquiry Card. 


HYBRID EDITING SYSTEM 

A Digital Player/Recorder trans- 
foiTTis Fast Electronic^ s (Umdon, 
U.K.) Video Machine into a non¬ 
linear editing system at full Beta- 
cam SP quality. The Single Dig¬ 
ital Player/Recorder (£3395) is a 
16-bit IBM AT bus card that acts 
as an optional Motion-JPEG com¬ 
pression board. Together with the 
Video Machine, you can save, 
edit, and play live video sequences 


to and from the hard dri ve Jt com- 
prcnsses full PAL resolution (i.e,, 
768 by 576 pixels) with freely se¬ 
lectable compression rates of 3 to 
I up to I tM)lo I. You can mix tape 
an d hard dri ve ed i ti ng and acce ss 
ail the functions of the Video Ma¬ 
chine. The Double Digital Player/ 
Recorder (£4995) includes the 
same features as the Single Digi¬ 
tal Player/Recorder pi us the fully 
digital A/B roll nonlinear editing 
suite with two video channels. 
Phmie: +44 71 22 f 8024; 
fax: +44 7! 792 3449. 

Circle ±445 on Inquiry Cartl. 

EHERNALHEAD/ 

WRITE MO DRIVE 

The Fujitsu DynaMO 230 MO 
drive delivers 23(1 M B of storage 
capacity to IBM PCs and Macs. 
It uses removable and rewritable 



ISO-standard 3 

inch optical disks. 

It's ideal if you 
need a way to 
store, iranspon, 
and archive large data flies. 
Available from Disc worth 
(Woking, U.K,), the Fujitsu Dy¬ 
naMO 230 delivers a rotation 
rate of 36(X} rpm and a 30-ms av¬ 
erage seek time, which ensures 
data transfer rates of up to 2.1 
MBps. A 256-KB read-and-write 
cache buffer further increases 
performance. The Fujitsu Dy¬ 
naMO 230 (from £795) comes 
with media, host adapters, ca¬ 
bles, installation software, in¬ 
structions, and a power supply. It 
has external kits for PCs and 
Macs and internal kits for the PC. 
Phone: +44 483 757033; 
fax: +44 483 756078. 

Circle ±447 en Inquiry Card. 



(s of $$$ in printing costs 



I Jet-Master 

iMost efficient, RE¬ 
USABLE jet print¬ 
er recharge kit. 

Lowest cost per 
recharge in the 
world. Buy kit, then buy additional 
ink as needed, black and color. 
Waterproof Inks available. Most 
jet-printers supported. 

BJ3 (HP-njinkjet). 29.95 

EJ6-MC1 (Cenom BJC-a2i3],„,..„.„..49.95 

JM2-MCI (HPPunUtii)..59.95 

JM 6-BLK ( H P DeskJet}.39.95 

JM12-MC1 (HP sso/ 1200 } ,......,89.95 



Maclnker 

Re-ink your car¬ 
tridges for with 
the famous 
Universal Cartridge 
Macinker. Better 
than new printouts plus extended 
printhead life. Re-ink multicolor 
cartridges with optional adapter. 

Universal Maclnker . 79,95 

Epson Maclnker . .49.95 

Multicolor Cartridge Adapter. .*.,.. .40.00 

2oz, Black Ink .. .. 3.00 

Pint Black Ink... .. ,.18.50 

Gated Irik avaflahie - Pfease Inquite 


Start your own Business! 

(Cut the printing cost of companies in 
jyour area and make an excellent 
I profit Re-ink their ribbons with the 
JinkerKing, professional re-inker 
I and/or replace their ribbons using 
*:the MacBond welder and our bulk 
ribbon* Recharge their laser car¬ 
tridges with our TonerBucket This 
is a SOLID business opportunity 
with a minimum investment 

InkerKing. .. * . * . . . .480,00 

MacBond IIB (up to 1*5" ribbon width) ..,..409,00 

TonerBucket.,* .... . . . . ,irom 102,95 




TonerBucket 

Recharge your 
laser cartridges 
for as low as $6 
per recharge. 

Each TonerBucket contains 
VHS video instructions (PAL 
available), tools, parts and 
toner for one recharge. Then 
all you need to buy is toner. 
Complete range of supplies 
available including color subli¬ 
mation cartridges. 

HP Lasetjet IV,„,.149,95 

HP LaserJet IIP, IIIP ,106,95 

HP nisi .. 119,95 

Most laser printers supported - 
Please Inquire 



Image Transfer 

Transfer 
I images to 
T-shirts, 

■mugs, 
metal, or 
ceramics* 

Purchase 
a complete system or build 
your own using your com¬ 
puter Se our printers, transfer 
presses, and full line of sup¬ 
plies. 

Excellent Business 
Opportunity 

T-Shirt Press . * 699,00 

Cap Press... . . 899,00 

Mug Press. ... 699,00 

Thermal Transfer Printer 

(w/ dye sub)... 948,00 


> Computer Friendo 


Z20V power 
available on all 
applicable items 
Please inquire 


14250 NW Science Park Drive 
Portland, OK 97229 

Fax (503) 643-5379 
Tel. (503) 626-2291 



asis xe BVXE January iws 


Circle 504 on Inquiry Card. 
























































APPLE • ATST • BULL • DATA GENERAL • DEC • HP • IBM • ICL • INTEL • MOTOROLA • MIPS • OLIVETTI • SUN • SIEMENS • SGI • UNISYS 


• AIX • BANYAN • DOS • NOVELL • OS/2 • SYSTEM 7 • SOLARIS • UNIX • VMS • WINDOWS NT • 

d^actoMSD 

It’s Here. It’s Now. The FkxAmyFX'^ from Raidtec Corporation 

The defacto standard in host independent SCSI disk arrays. 



No one supports more host platforms and operating systems than Raidtec and at a price 
(for less than $2 a megabyte) that really, for the first time makes RAID tmely affordable. 

All this without cutting comers on the most sought after features. Hot replacement drives. 

Hot replacement power supplies, mie background recreate, no host overhead and 
no read-modify-write overhead normally associated with other RAID 3 and 5 offerings. 

You rely on standard operating systems and host platforms to support your applications and your business. 

Now insist on the RAID system that is the defacto standard for quality, 
price and perfomiance in fault tolerant disk storage... Raidtec’^s Fl 4 ^xArrayFX '* 


For more information ca]!> 

USA:- 

106 Hembree Fari< Drive. Suite C, Roswell, GA 30076 
Phone: {404)664-6066 - Fax: {404) 664-61B6 


Raidtec 


Circle 530 on Inquiry Card (RESELLERS: 531). 


eiiropo:- 

Glen Mervyrii Holtso, Glanmlie, Cork, Ireland. 
Phone; (353) 21 821464 • Fax; {353) 21 821654 


APPLE • AT&T • BULL • DATA GENERAL • DEC • HP • IBM • ICL • INTEL • MOTOROLA • MIPS • OLIVETTI • SUN • SIEMENS * SGI • UNISYS 























































C & C++ FOR DOS iMMMBiliftBB 

Cwnns 


Screen 


Async Piaf lor C/C++ 2.Q 

El TO 

C'Scape4,o 

£360 

C Asynch Manager 

E175 

□/Windows Toolchest 

£45 

C Comms Toolkit 

E215 

Greenleaf Datawindows 3-0 

£225 

COiVIM-DRV/LlB 

E140 

MEWEUTEXTSld 4,0 

£390 

Essential Comm 5.0 

E265 

Object PrO'fessiDnaF for C++ 

£190 

Greenleaf CommLib 5-0 

£235 

Parte! Plus II 

£260 

MagnaComr^DOS 

£215 

TCXL Ul Dev Bys Tm DOS/Win 

£140 

SilverComm "C“ Asynch 4.0 

E195 

Vermont Views Plus 4,06 

£595 

Database 


General & Systems Libraoies 

Btree Rler for C Network 

El 70 

0 Tools Plus/S.D 

£135 i 

C-incfeiK Pro 

£349 

CAD/CAM Dev Kit/2D Persofial 

£375 

c-lree Plus 6.4 A 

£566 

Crusher! with Source 3.0 

£195 

CodeBase 5.1 

£259 

Greenleaf AichiveLib 

£210 

CodaBase++ 5.1 

E259 

Hold Everylhing 

£160 

D'I3AM 

£325 

Interwork 

£205 i 

d-tree 

£490 

MTABK 

E215 

DalaBoss 3.S (Spedal Offer) 

£79 

MultMD w/Source 

£39 

Greenleaf Dat^Dase Library 

£180 

Resident-C 

£160 

Paradoix Engine & DFX 3-0 

£125 

SpontaneousAsstxnbly lor C++ 

£95 

POET SDK 2.0 

£360 

TCOMP/Mulli-Platforni 

£105 

r’tree 

£305 

TTSfl Ram Res Dsv Sys 2,0 

£105 

Raima Database F^enager 

£360 

TG-CADRrol 50 

£795 

Raima Obieef Manager 

£360 

Tools h++ w/Source 6.04 

£259 

SoftFocus Btree/fSAM 

£75 

TSRs and More 

£130 < 

Topa 2 for C 4.0 

£253 

Tools 


Watcom SQL Devetopar's 

£260 

C-DOG60 

£175 

Graphics 


C-Vision for C 3.1 

E95 1 

3D-Ware Std 

£99 

Clear+ for C 

£135 1 

30-Ware ProF 

£249 

CodeCheck [Professior^l) 

£495 

AccuSoft Image Lib/DOS 5.0 

£745 

LALR {special offer) 

£100 

dGE S.Q 

E205 

MKS LEX $L VACG 

£240 

Essentia! Graphics Toolkit 

£320 

PC-Lint lor C 

EB9 

Fastgraph 4.0 (Ted Gruber) 

£195 

F^-Llnt for C/G++ 

£139 

GFX Graphics Lib 32-bit 

£270 

PCYACC Personal 

£250 

Graphic 7.0 

£345 

SoufCfiPrinl+ 5.0 

£190 


GX Effects 3.0 £125 

GX Graphics 30 E1SS 

HALO Rcfecsionat 2 0 £245 

Meta WIN DOW-DOS 4.4 £170 

MetaWl N DOW OOS/SeC 4 4 ££40 

MetaWtNDOW-OOS/3fl6 4.4 £309 

PCX Tootkit 6 0 Et55 

PGXLab-OOS/2e6/386 £135 

flealTime Graphics & U6T £225 

GUI 

4Sigh1 £300 

graphics-MENU £185 

Menuet/CPP 2.0 £310 

MEWEL/GUlSid4.0 £390 

abject'Men u w/So-urcc 2-7 £510 

T-Windows £240 

Zinc 3.6 tor DOS £505 

Math & Sctentmc 

C/Math Toolches t a Gratis £4S 

Huge Virtual: Array & NAT E2I5 

Unpack. h++ WifSoufce £429 

lVlalh.h+^- w/Soyrce EZ57 

WIRACL £39 

Science. Eng & Graphics Trxiis £140 
Memoiy Managers 

Heap Expander 3.0 £130 

MegaHcap ET15 

MoreHeap 3.0 £135 

PowefSrOF^ E9i 

VMData for DOS £665 

PHnlcr 

Baby Driver Kernel 3.0 £250 

BGI Printer Driver Toolkrt £105 

GX PrlntEjr 1,5 £240 

SLATE £260 


GREY 

MATTER 




Pricflf eIq liot inckilie QTdttier Ifkiai lasres 
t)ii4 44 inciimc ilsliirery in utatirlaiiit UK. 
PleaEs clKBck prl:i;sE at tlind ot artier arh; «r9 
prepated iDtrte wdeks beiriis publicBtion. 
Tlili pipe lEsts out Ejriiflucls - 

ctFI UG tor acctnpletd prtco lUt. 
OROEH Bi PHONE WffH T&UB CREDIT CARD 

(0364)654100 

FAX: (D3S4V6542D0 



I Ada 

Assemblers 

T Basic 

C/C4 + 

N Comms 

Cross Dev 

I Custom Conlrols 

Database 

I Debu^ors 

Dos Extenders 

I Editors 

Fortran 

I Graphics 

GUI 

S Liiil[Or$^,Qcalers 

Lisp 

1 Modula'2 

MuH+tasklng f 

1 Pascal 

Prolog 

i Smalltalk 

SOL 

1 Version Control 

Visual Programming 1 

1 Windows 

Xbase : 

W0 afPCk many Items fbr KdtJeh there ’ 

/e fie epece in these advertisemenfe- j 


VKl/AZ BAStt: FOR WINDO 


VISUAL BASIC FOR DOS 


1 MS Visual Basic tor DOS Std 

£96 

1 MS Visual Basic for DOS Prof 

£230 

Comms Lib/DOS 

£115 

NetPak Pro for DOS 

£135 

Network Library/DOS 

£80 

PDO ConruTi 

£65 

QuickComm 

£129 

QuIckNet 

£79 

1 RS232Ubr0rv 

£130 

, CodcBasio 5. i 

£140 

db/Lib Prof 3,0 

£195 

E-Tree Plus 

£130 

: ve/ISAF^MU 

£150 

VBtfvforDOS 

£120 

Elltech'e GUI Toolkit 

£79 

Fastgraph 4.0 

£195 

Graphics QuickScreen 

£105 

1 Graphics Workshop 

£105 

GraphPak Pro 

£99 

GX Graphics 3.Q 

£155 

Compression Plus 

£79 

Compression Workshop 

£110 

Micfohetp Muscie/DOS 

£155 

PDO 

£110 

Prtplef Plus 

£130 

ProBas 5.6 

£169 

QuickPak Prof 4,1 

E145 

QuickPak Scientific 3.0 

£105 

OulckScreen 4.0 

£105 

TSRifiC 

E89 


Visual Basic 3.0 for Wiri Std £96 

Visual Basic 3.0 for Win prof £330 

Comms LitVWm £115 

iVtetWare Client SDK for VB E3B0 

NetwcxK Library/Win £00 

PDO Comm for Winctows £99 

ADE/V0X £350 

Agllily/VB E1B0 

CDdaBasic5.1 £140 

Conlrols for Btrieve £105 

DalaOirect Muftifink/VB £270 

DaiaOirect ODBC Pac k for wm £320 
Integra VDB/VB. Desktop £309 

Lisl & Labels lof VB £279 

Raima Data Manager £450 

ve/ISAM MU £150 

VHlrv for Windows £ 1S5 

Visuaf/db Network 3.0 £235 

3-D Widgets £09 

ChartBuilder for VB £75 

Control Paiolte 2.0 El 35 

Custom Control Faciory £49 

Data Widgets £99 

Designer Widgets £99 

Fomiijla One 2 0 E180 

Ganif/VBX £195 

HighEdit for VB £t65 

MS Visual Control Pack £69 

QuickPak Pro for Win 3-0 £145 

Spread/VBX £175 

BpyWorks-VB £120 

TAB/PRO £75 

TX Text Control lor VB + 1C £199 

VB/Magic Controls £120 

VB Assist 3.0 £145 

VBTools4.0 £115 

WinWidgetsA^BX £160 

AccuSoft Image LibA^BX 5.0 £500 

3D Graphic Tods £130 

Code.Prini Pro for VB £85 

Compression Plus for VBWin £20Q 

DynaZiPveX £129 

FKTods/VBStd 1.5 £149 

FXTods/VB Prof £260 

Grid/VBX £75 

GUI Assist £350 

ImageKnife/VBX 1,3 £175 

fmageWan/VB 3.0c £239 

fmageSlream/VBX £ 180 

MediaKnifeAfflX £244 



Microhelp Muscle/Win 
PCX Toolkit for Windows 
QuickPak Scientific few Win 
Spellcheck 
TMS Tools 
TrueGrid Pro 2.1 
VB Compress Pro 3.0 
VERSIONS/VB 11 
Visual Instrument Panel Controls £150 
VSVJew £106 


£125 

£155 

£105 

£49 

£99 

£105 

£130 

£60 


BBC BASIC 86 Plus 

£75 

CA-Realizfif 2.0 {Win) 

£190 

GFA-BASIC for DOS 

£80 

GFA-BASIC for Windows 

£80 

GFA-BASIC for Win Compiler 

£54 

PowerBASIC (DOS) 

£110 

PowerBASlC Pro {Win&DOS) 

£225 

TrueBASIC Std 3,0 

£88 


COMMDFTV/LIB £140 

CQMM DRV/VxD £79 

CrystalCofTwn for Windows £130 

Greenleaf Comm++ £180 

Greenleaf CommUb Pro £365 

MagnaComnVWindows £280 

Blrv++ £185 

CS;iSAM MU for Win £150 

CodeBase 51 E2S9 

CodeBase++ 5.1 E259 

DataHoss for Wi ndows £410 

Integra VOB/C++. Ctient/Server£509 
I ntegra VDB/C++. Desktop £209 

Lisl S Labels for Win fPro) £395 

Paradox Engine 5 DFX 3.0 £125 

POET SDK 2,0 £360 

DalaOirect Developer's Toolkit £450 

Ratma Database Manager £380 

Raima Object Manager 2.0 £305 

Spread/VBXi-+ £175 

Watctxn SOL for Windows £260 

Essbniial Chart for Win £320 

GraphiC/Win 7.0 E370 

Graphics Server SDK EH}5 

Real Time Graphics Tools £400 

Windows Chading Tods £245 

AccuSoft Image Ub/WJn 5.0 £670 

Ad Oculos (Image Analysts) 2,0 £325 
Borland Visual Solutions Pack £59 

Canvas.h+-i- £340 

Control Palette 2.0 £135 

Crusher! Win DLL w/Source £235 

Data Entry Workshop £135 

DalaTable £249 

Diamond Toolkit £310 

IG Image Control 1 1 £325 

KPWin++ £600 

LEADTC>OLS Prof £520 

M4 £685 

MS Visual Control Pack £69 

PCX Toolkit tor Wi ndows E155 

PiotoGenn- £220 

SafeWin 3.0 £190 

TX Texl^Control 3.0 £ 1160 

Win/Sys Library £105 

WindowsMaker Pro 5.5 £750 

Zinc 3.6 for Windows a NT £505 


News & 


Dorlanif G4f 4.5 si^iparU OLE 2Ji 

EkJrlend C-i-r 4,5 ddsvBis OLE 20 
lhat is indapendent of a spacilic ap|]licat(om 
framowork, Bois tfiai re&dit easting code OLE 

functionality, md stjppon for fast Dli^iased OLE 
servers. Tliie is echieved by to rw Qbleci 
Component Frj^rawwk (OCF) into lets you wnte OLE' 
eriabted ap^icallma that psUg; cleanly Into 0WL« MFC 
Of AFt apps by reeking the OLE cuoirminicaiiTO imodel 
lil IfiB DTdinajy 'Windows messaging model 

AppBqseit car also Lipdsaepre'/iodsly garierated 
OM.ockS§ iwlh OfJsuppod^ and tteis a SP'bil 
pcflabilily layer than ieis WlrL^ appa (tHfiDVintTr and 
WinSSi use i6bit m. CAii US NOW tor M detafe 
pricing. 

Ddriand DatHhaiH EnginE 2.0 far Wlitdaws 

ITie Sciriand Datatsse Engin&2 0 fof Wtndcws (BDE) is 
composed olar integrated Bagahase API ol over 150 
fundkjriB ard advsi^ dala hte^gtiDn services 
including curass.. nHUrEctonai scrallatte 
cursors; kHnernoty laNes- Binesy fjirge Objed (SLOb) 
cact®: debugging serwes: and sr^ipQfi lor both SQL 
aOBE. 

BDE supports arcumjnt heterogenous iterabase 
connecferis and handles all Paradox & dBase fonnsB, 
text leL ard OCHJ dtfvers. Native SDL 
avatlabieto Oracle. Servwj Informix and krterSase. 
Ilmigh Borland SOI Links £0[br Wfndoitfs. BOE 
repiaoea the Paradox Engine [upgrades are avaiiatale) 
and is royaltylree. CALL US NOW for full p-Qduct info 
and pricing 

Daytdna and Warp an Finally Here 

Windows NT IS and OS^ S.Dare now shipping. Ca* 

For info I ynu want a rebus! devebt^r^ft erwironmenl 

Cns&PUttaim Hypeftneiis Help Tool 

HLPOWFA lets ^ write help and hypamedia projects 
once and compite !hem to many Sar^s. Can also 
convert existing help files. Tergks include: Windows. 
0S)2. HTML MSfMimeclia Viewer, 

OjcAtv^. Pophelp, TVHC. eic. CALI NOW lor 

Ml details. Special Offer at ONLY tw. 

CR C^+COMPILERS I 


Aztec Embedded Cfl6 
Microsoff Visual C+-i- Sid 
Micro&ofI Visual C++ fnid Ed 
Symantec C++ 6.1 Std 
TopSpeed C Prof 
TopSpoed C/C++ Prof 
Turbo C++ 3-0 
Turbo C++ Visual Ed. for Win 

Borland C++ 4.0 
Borland C++ tor OS/2 1.5 
High G/C++ 386 3,2 
High C/C++for OS/2 
High C/C++ for Wm NT 
Sallofd C/C++ Oevelopef 
Sallcwd C/C++ Prof Plus 
Symantec C++ 6.1 Prof 
Watcom C/C++ 10.0 w/Dqcs 



MlemsDft Access 2.0 £289 

Microsoft Delta £230 

Microsoft Fortran 0.1 £138 

MJerosoft Fortran Power Station £230 


£360 

£87 

£360 

£67 

£110 


£230 
£96 
£230 
£66 
£299 
£76 
CALL 
£286 

Borland Pascal with Objects 7,0 £250 
dBase 5.0 for DOS £406 

dBase 5.0 for Wiiidows £280 

dBase Comiiiler 2.0 £245 

Turbo C++ 3.0 £69 

Turbo C++ Visual id. for Win £84 

Turbo Pascal 7.0 £84 

Turbo Pascal for Windows 1.5 £99 

Paradox for DOS 43 £406 

Paradox lor Win 5,0 £285 

Wtm FULL MMiaC^ SUPPORT 


MS FoxPro 2.6 Pro DOS 
MS FoxPro 2.6 Sid DOS 
MS FoxPro 2M Pro Win 
MS FoxPro 2.6 Std Win 
MS Macro Assembler 6.11 
MS MUiltimedia Viewer Pub Kit £230 
MS Visual Basic lor DOS Std £96 
MS Visual Basic lor DOS Prof 
MS Visual Basic lor Win Std 
MS Visual Basic tor Wilt Prof 
Microsoft Visual G++ Std 
Microsoft Visual C++ 2.0 
Microsoft Windows 3.1 
Borland Database Engine 
BorLarid C+ + 4,5 


Circle 5±2 on Inquiry Card. 























































VOICE-MAIL SYSTEM 
WITH FAX ON DEMAND 

TeleOfjcina. Plus provides fea¬ 
tures such as auto-aiiendant, 
voice muil, fax on demand with 
single- and dual-call meihods, a 
modem, fax broadcasting, voice 
scheduling, message forwarding, 
a pager alert system, and an au¬ 
tomatic program generator for 
voice applications. 

In auto-attendant mode, Tele- 
Oficina Plus (US$500) can man¬ 
age up to 3000 extensions. The 
system accepts tone or pulse 
recognition for many countries, 
and you can use it with or with¬ 
out a PBX, The automatic pro- 
gram generator lets you create 
iliou sands of voice/fax mail ap¬ 
plications without coding. You 
can also import documents from 
other applications. The program 
from Comunycarse Network 
Consultants (Madrid, Spain) is 
available in English and Span¬ 
ish versions. 

Phone: ^34 J 5I8SH25: 
fax: 4^34 I 7117863. 

Circle on Inquiry Card. 


PEN-BASED 
MEDICAL 
RECORDS 

WiLh Pen-Based 
Medical Net¬ 
work, clinical 
personnel merely 
wiite and draw on 
a small, battery- 
powered elec¬ 
tronic clipboard 
tablet. They can 
then transmit 
medical notes and drawings to a 
computer and store them on opti¬ 
cal disks. I>ociors can access pa¬ 
tient records from exam rooms 
and review appointment sched¬ 
ules anywhere, anytime. Pen- 
Based Medical Network suppons 
Windows for Pen Computing. 

Available from The York 
Group (Saint Germain-en-Laye, 
France), Pen-Based Medical 
Network also lets you scan pho¬ 
tos or video images into patient 
notes. Doctors can call out trau¬ 
matized areas on photos, create 
diagrams to show locations, and 
mark trauma locations on stan¬ 


dardized pop-up diagrams. Pen- 
Based MedicaJ Network (call for 
price) lets you import test data 
from laboratory instruments. 
Phone: ^33 / ^739668; 
fax: +33 I 39211128, 

Circle 1.459 on Inquiry Card, 


SLASH STAaONERY BILLS 

An electronic forms man¬ 
agement product from AFP 
Solutions (Woking, U.K.) 
eliminates the need for pre¬ 
printed stationery, improves 
priming efficiency, and en¬ 
hances the presentation, lay¬ 


out, and design of printed docu¬ 
ments. The package consists of 
two elements: Forms Manager/2 
software (single-user license, 
£(0tX)) and the PrlnterFace Ik 
printer attachment (with 512 KB 
of memory, £450). 

Forms Manager/2 stores form 
layouts and designs, company 
logos and address details, signa¬ 
tures, and type fonts. When you 
send a document to print, the sys¬ 
tem automatically detects which 
form is lequired (e.g., letterhead, 
invoice, or fax sheet) and prints 
the docuineni. 

The PrlnterFace lie printer at¬ 
tachment lets laser printers per¬ 
form at higher speeds. The de¬ 
vice monitors the incoming data 





GUPHICS, SnTISTICS, AND IMACE MEASUREMENT 


Jandel Scientific has combined SigmaPlot, SigmaStat, and SigmaSoan/lmage into SigmaSuKe 
for Windows (DM 1995}, an integrated graphics, statistics, and image-measuretnent package. 
You can measure images, analyze the data, and graph the research results using a common 
worksheet and data-transform language. All three programs share a i6,000-coluinn by 65, 
row worksheet, data-analysis tools, and graphics page. 

SigmaPlot helps you prepare 2-^D and 3-D graphs for publication with various anafytical 
bilittes. SIgmaStat advises you on the best test to use, confirms that the data fits the assump¬ 
tions underlying the selected 
statistical method, and handles 
missing and unbalanced data. 
You can enhance your SfgmaStat 
graphs in SigmaPlot. Sigma- 
Scan/Image provides oif-screen 
image measurement « 
chrome or color TIFF. 

PCX, and GIF images, 
ihauce the digitized in „ 
ith pseudocolor, contrast 
-^rneut, and image 

JmbH, 

Erkrath, Germany, +492104 
fax: +49 2104 33110, 

on Inquiry Card. 


Stream and matches print data 
with the appropriate electroni¬ 
cally stored fontis. The printer 
attachment can also remap print 
data (i.e., change its layout) with¬ 
out having to reprogram the orig¬ 
inal application. 

Phone: +44 4H3 797787; 
fax: +44 483 797878. 

Circle ±460 on Inquiry Card. 


COMPANYWIDE SECURITY 

Locksmith (call for prices) pro¬ 
vides companywidc security re¬ 
quirements for medium to large 
corporate Mac sites. The pack¬ 
age includes pa.s.sword access 
protection for up to 12 users per 
machine and a fully protected 
Private Folder for storing data. 
Hi Resolution (Lamberhurst, 
U.K.) has also optimized the 
screen saver for the Power Mac, 
so it causes no perceptible degra¬ 
dation in performance. 

Phone and fax: 

+44 892 H91291. 

Circle ±470 en Inquiry Card. 
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What’s New International 


Software 


JAPANESE WORD 
PROCESSOR FOR WINDOWS 

According to KT Distributions 
(London, U.K,), KanjiWord 2.0 
is the first Japanese word pro¬ 
cessor to run under Windows 
3,1. Sample Japanese documents, 
an English spelling checker, and 
a 50,()lM}-word English-Japanese 
dictionary help you create and 
edit documents in Japanese or 
English. 

KanjiWord 2.0 (£199) includes 
a katana kana/kanji front-end 
processor to enter Japanese pho¬ 
netically^ a built-in Japanese Min- 
cho font, more than 7000 JIS 
Level 1 and 2 Japanese char¬ 
acters, and multiple docu¬ 
ment editing. You can dis¬ 
play, print, or fax to 
Windows'Compaiible mon¬ 
itors, printers, or fax mo¬ 
dems; use English Windows 
fonts, such as TrueType, 
PostScript, or bit-mapped; 
import Japanese text flies; 
and export KanjiWord docu¬ 
ments. 

Phone: ^44 71 370 6284: 
fax: ^44 7/ 370 !577. 

Circle 1461 on Inquiry Curd, 

CD-R FORMATTING SOFTWARE 

The latest version of Elektro- 
son’s (Eindhoven, The Nether¬ 
lands) Gear 3.0 for Windows 
CD-R formatting software can 
create a 630-MB CD image in 
under 15 minutes and can han¬ 
dle more than 100,000 files and 
directory entries. Gear 3,0 for 
Windows (call for price) lets you 
liave filenames of 31 characters 
and nest up to 12 directorie.s. 

When you drag a file or di¬ 
rectory to the CD Image Win¬ 
dow. Gear 3.0 automatically con¬ 


verts the native files to CD-ROM 
ISO 9660, CD-ROM XA, or 
DAT file format. Other features 
include customizable sector-level 
layout to optimize CD access 
limes, advanced proprietary im¬ 
age-mastering options, subcode 
support, DDP format-mastering 
tape, and support for MPEG 
video images and CD-I files. 
Phone: -hi/ 40 515065; 
fax: -hi/ 40 514920. 

Circle 1462 on Inquiry Card. 

TEST EXECUTIVE TOOLKIT 
FORLABWINDOWS 


With the Test Executive Tool¬ 
kit, LabWtndows/CVl, Naikmal 
Instruments* (Newbury, U.K.) 
interactive C programming en¬ 
vironment for instrumentation, 
can control the execution of test 
sequences for production and 
manufacturing test applications. 
The toolkit allows you to per¬ 
form test sequencing based on 
pass/fail results, log te.st results, 
and generate ASCII test reports. 
The Test Executive Toolkit 
(£442) stores test-sequence in¬ 
formation (e.g,, test dependen¬ 
cies, limit specifications, and 
looping information) in test- 
sequence flies, and you can cre¬ 
ate and edit these files from the 
application. Other features in¬ 
clude three-level pas.sword-pro¬ 
tected access, system setup 
and .shutdown routines, the 
source code and user inter¬ 
face files for die entire Test 
Executive application, and 
a ready-to-run Test Execu¬ 
tive application. 

Phone: +44 635523545: 
fax: +44 635523154. 

Circle 1463 on Inquiry Card. 






for QuickDraw GX 
printing. Path- 
Way Print Redi¬ 
rector uses the 
Portabie Digital 
Document fea- 
Quick- 
con- 
vert documents 
to standard Post¬ 
Script format for 
print]rig.Thislet$ 


The iatestTCP/IP products for the Mac from Wollongong include 
TCP/IP support 


you view and 
print documents 
regardless of whether the applicatkm you create it with is pres- 
I ent or the fonts are availa hie. 

, Pathway Print Redirector Icali for price} can automatically 
route print jobs to TCP/IP network printers using NFS or LPD 
protocols. Users can print simultaneously on muHiple print¬ 
ers and switch jobs between printers^ as well as drag and drop 
documents to desktop printing icons or print from within an ap- 
plication. Path Way Print Redirector is available as a stand¬ 
alone product or bundled with PathWay Access (call for prices). 

Pathway Access 3.0 for the Mac supports IND$fi!e for IBM 
host-to-Mac file transfers and IBM 3179G and VT340 Regis 
graphics. It includes dr^-and-drop FTP, FTP scripting^ keyboard 
remapping and macro keySp and an E-mail client and news 
reader, in addition, the program supports PPP. 


Con lac f: WoHongong Lkl.. BrockneH. U.K., +44 344 304242; 
fax: +44 344300080. 

Circle 1456 on Inquiry Card. 


3-D MODELING, RENDERING, 
AND ANIMATION 

Caligari TrueSpace 
(£595) k a .3-D mod¬ 
eling and rendering 
package for Windows 
that lets grapWe artists, 
multimedia develop¬ 
ers ^ video profession¬ 
als, archi tects, and en¬ 
gineers work in 3-D 
perspective space, manipu¬ 
late objects, and interact in real 
lime. You can extrude faces in 
3-D, lathe them, or sweep them 
across a spline path; ptisiiion vis¬ 
ible lights and cameras; and si¬ 
multaneously edit multiple ob¬ 
jects. The program lets you output 



to video or save in AVI/Video for 
Window^s format. 
Available from The 
Roderick Manhattan 
Group (London, 
U.K.), Caligari True¬ 
Space renders in 24- 
bit color and provides 
a resolution for slides. 
The program sup- 
^ pons 3-D formats 
such as DXF, 3D Studio, 
VideoScape, Wavefront, Imag¬ 
ine, and Lightwave. It lets you 
import standard image formats for 
texture and bump mapping. 
Phone: +44 81 875 4400; 
fax: +44 SI 877 1388. 
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LOOK NO FURTHER THAN 
MANNESMANN TALLY FOR 
ALL YOUR PRINTING NEEDS 



Mannesmann Tally's reputation for 
providing reliable, rugged and robust 
printers is unrivalled. So too is our 
product range with a printer for almost 
every application, making ours the 
strongest and most comprehensive 
collection in today's market. For home, 
personal and mobile use there are the 
small footprint matrix and bubble-jets; 


for departmental and networking 
environments we have the office laser 
and matrix printers; and for the most 
demanding high-throughput data 
processing and industrial applications 
we are leaders with our heavy-duty 
matrix and line printers. 

Mannesmann Tally printers: any 
application, anywhere. 


CALL+44 1734 788711 FOR DETAILS OF 
YOUR LOCAL DISTRIBUTOR 
or fax +44 1734 771313 

Mannesmann Tally Ltd., Molly Millars Lane, Wolcingham RGl 1 2QT. United Kingdom. 

Monnoimonn Tolly rocognUet oil oforemenlioned trade morki 

AUSTRALIA CPMSytiems 03 819 0233 BAHRAIN Montech Computer Servicet 0731 717 BELGIUM TrocorEwropoNV 02 5820031 CHINA Einstein 
Technology Industries Limited 2 7187708 TAIWAN ROC CYPRUS The Cyprus Import Corporotion Ltd 02 2311922 DENMARK Iversen & Mortens AS 
44921100 EGYPT North Africa Company 2 2736452 FINLAND Jertec Oy 90 52711 GREECE Unicom SA 01 9430632/3 HONG KONG Clever 
Motion Industries Ltd 07870778 ICELAND Einor J Skuioson HF01 633000 INDIA lipi Doto Systems 022 2026860 INDONESIA PTPontjo Indohitech 
Komputer021 3101066 IRAN Vorion Of Iron Co Ltd 021 750 2752 ISRAEL Alpho Terminols Ud 03 497402 IVORY COAST Ordino SoH 415390 
JORDAN Computer ond Communicotions Systems 844088 KENYA A EAST AFRICA Micropower International Limited 2 540196 KOREA Internotionol 
Business Computer Co Ltd 2 785 0301 KUWAIT Sinom Integrated Systems 4834542 LEBANON Information Management Limited 01 496616 
MALAYSIA Advantage Systems SON.BHD 3 7033166 MALTA Philip Toledo Ltd 444747 THE NETHERLANDS Trocor Europo BV033 536536 NEW 
ZEALAND Pegasus 078 3 8 1 378 NIGERIA A ALL ECOWAS COUNTRIES Isotong ltd 01 841485 NORWAYMerkontildoio 2 2710550 OMAN Copitol 
Computer Centre LLC 590400 PAKISTAN Alroshid Microcomputers (PVT) Ltd 21 4534071 PHILUPINES Moxicom 2 635 5116 PORTUGALCopinoque 
I 851 6038; D A R Ldo 01 757 1654; Citronic 01 828151 SAUDI ARABIA Notionol Computer Systems Compony I 479 3916 SINGAPORE Kesco 
Information Technology PTE Limited 268 0073 SOUTH AFRICA Venture Computer Co (Pty) Ltd 11 792 7430 SPAIN SO11 510 7100. Benett Asociodos 

1 677 8881 SWEDEN QCS Quality Computer Systems AB 40 290222 SYRIA Yozigi A Co 11 2215583 TAIWAN Einstein Technology Industries Limited 

2 718 7708 THAILAND Yip In Tsoi A Co Ltd 2 2369294 TURKEY Performons 212 266 9141; EBIM Ltd 392 228 1543 UNITED ARAB EMIRATES 
Internotionol Aerodio (Emirates) 4 523331 YEMEN Computer Information Centre 1 209574 ZIMBABWE Speciss Computers 4 79 4661 


TOTALLY COMMITTED TO PRINTERS 

Circle 527 on Inquiry Card. 










Circle 537 on Inquiry Card. 


ConEQ/DB V2.2.4 



ConEQ to quality 



ConEQ/DB is a powerful, 
simple to use, graphical 
and statistical program for 
SPC with database 
management, running in 
DOS or any PC network. 
Major users are certified 
suppliers of GM, Ford, 
Renault, Peugeot and 


others. They are 
ConEQted to quality. 

Don't settle for less. 
Free demo available at our 
anonymous FTP server at 
asterix. intersis. pt 

INTERSIS S.A. 

2780 OEIRAS •PORTUGAL 


LOCALIZED VERSIONS a 
OFCORSTREAM 

Arti.sofi Europe (Asnieres sur 
Seine, France) offers versions of 
the CorStream server, its 32-bit 
dedicated server for the LAN¬ 
tastic network operating system, 
in French, German, Italian, and 
Spanish. The CorStream server 
(call for prices) provides in¬ 
creased performance to LAN¬ 
tastic 5.0 and 6.0 networks with¬ 
out adding any complexity or 
changing the way workstation 
users work. Features include 
fault tolerance, file system/media 
management, mission-critical re¬ 
liability, and applications com¬ 
patibility. 

Phone: / 468808J8; 

fax: +33 / 40800882. 

Circle 1467 on Inquiry Card. 

MUmMEDIA TOOLS 

With Sentfactor Multimedia 
Tools, you can incorporate pic¬ 
tures, .sound, video, and text files 
in one database. You choose a 
file, look at the image, and dis¬ 
play it in full-screen mode or in 
other configurations. You can at¬ 
tach each set of data with pic¬ 
tures, create your own databases, 
and bring them to life with pic¬ 
tures, sounds, and video. 

The program can read TXT 
files into your database, read 
DBF files from other databases, 
integrate WAV and MIDI audio 
into the database, capture pictures 
into your application, play AVI 
videos, scan and display images, 
and print individual items. Sent¬ 
factor Multimedia Tools (£99) 
can retrieve images from a CD- 
ROM; import images, sound, or 


video from any¬ 
where; and export 
images in a number 
of formats. 

Sentfactor (Gal¬ 
way, Ireland) also 
offers Multimedia 
Tools Runtime 
(£29.99), which lets 
you create an exe¬ 
cutable run-time 
file of your data- 
ba.se created in Sentfactor Mul¬ 
timedia Tools. After you install 
Multimedia Tools Runtime, you 
select the database you want to 
create the run-time file of, and 
the program copies all the rele¬ 
vant files from the database into 
the run-time directory. 

Phone: +353 9/ 94393: 
fax: +353 91 90644. 

Circle ±457 on Inquiry Card. 

INTEGRATED MANAGEMENT 
APPLICATIONS 

With Radica, you can automate 
processes and control work flow, 
monitor performance against 
plans, support management de¬ 
cisions, simulate possible sce¬ 
narios, and control risk and ex¬ 
posure. You can use the package 
from Mondas Information Tech¬ 
nology (Weybridge, U.K.) on a 
single PC or a multiclienl, multi¬ 
server network installation with 
full data integrity and access con¬ 
trols (Application Builder li- 
cen.se, £2495; Ba.se User license, 
£995; Simulation license. £1195; 
Risk Management license, 
£2495). 

The program holds the struc¬ 
tures, policies, procedures, ob¬ 
jectives, expectations, time 
scales, and other elements that 
govern a busine.ss and processes 
transactions across a number of 
systems. 

Phone: +44 932 828822; 
fax: +44 932 828992. 

Circle ±465 on Inquiry Card. 


INTERSIS S.A. Est. Paco d'Arcos, 48 
Tel. 351.1.4412247 Fax 351.1.4412287 E-mail: info@intersis.pt 


Industrial Strength 


WIN-PROLOG -(Console) 


File Edit Search Bun Options Window 


Write industrial strength business applications for the 
Industry standard operating environment, Windows 3.11 
Applications which arc Intelligent, robust. Applications 
which release the full 32-bit power of your computers. 

And with LPA-PROLOG. write them the easy way: 

True 32'bit stacks, heaps, programs & data 
Directly programmable dialogs, menus & windows 
Hi^h level access to the GUI and operating system 
Two-way data exchange through DLLs and DDE 

Not to mention the integrated source level debugger, 
multi-file program editor, project hies, Incremental and 
optimising compilers, and full Prolog predicate library. 


ICM 


\m 

1 PROLOG 


The Industrial strength business 
applications development kit! 




1 



Logic Frogramming Aesociates Ltd 
Phone (US Toll Free): 1-S00-949-'^67 

Phone: +44 SI 071 2016 - Fax: +44 01 074 0449 
Email: lpa^cix.compulinlc.co.uk - CompuServe; 100135,134 
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bmpex Ethernet. 


n to HKNIIIlips in 3 seconds. 



Hew ReodyLINK ENETI00-VG4 Series. 



Here’s the fastest way to get a 
white hot lOX boost in network 
throughput without ripping out 
your existing UTP wiring. With 
new ReadyLTNK ENET100-VG4 
series 
adapters 
can 

switch from 
10 Mbps to 
100Mbps 
transmission 
in 3 seconds 
or less to 
efficiently handle 
multimedia, video 
conferencing, shared user and 
other bandwidth-intensive 
applications. And there’s more: 


• Card includes two RJ45 
connectors (one each for 10Mbps 


and 100 Mbps operations) and 
one BNC connector (for lOMbps 
operations). 

■ When your network is equipped 
with a lOOVG-AnyLAN 
compatible hub, you can 
quickly change from 10Mbps to 
100Mbps transmission by 
simply unplugging from one 
RJ45 and connecting the cable 
to the other. 


■ 100VG“ Any LAN technology. 

■ Supports IEEE 802.12 standard. 

■ Driver support for all popular 
network operating systems. 

■ Uses standard 4-pair Category 3, 
4 or 5 UTP cabling. 

■ ISA and EISA versions available. 

If you are looking for the fastest 
way to get from 10Mbps to 
iOOMbps, ask for ReadyLINK. 


■ The ReadyLINK VG1400/6 hub 
features 6 RJ-45 (IOOMbps) ports 
with one uplink port for easy 
cascading. It is ideal for small 
workgroups requiring high 
bandwidth. Small, slim footprint 
design, extensive status LEDs, 
auto parity detection and 
correction for inverted cable. 

■ Software automatically senses 
change in transmission rate. 


ReadyLINlfby 




BBlnc,U&A. 

Oat-mmecUng Ihe rest 


m 


C IW Compel, Irc. Compcs a negiflicn&d trademarfc uynuorTfr 
□f Compel, Idc. All other tTwIcmarts and cg^dghts ate 
I hs of [bcET icapcctivc bciJdim. 


USA 


CDMPEX, IrtC. 

4051 E. La Palma 
Anaheim. CA 92807 U S A. 
Tel: (7141630-7302 
Fax: (714) 630-6521 


GERMA/l/Y 

ReadyLINK Hetwortctechnefogy 6m bH 

Albert Einstein Strasse 42 
63322 Rodermark, Germany 
Tel: (49)6074 98017 
Fax: (49) 6074 90668 
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S/UGAPOHE 

COMPEX Systems Pie Ltd 

4 Kim Chuan Terrace. Singapore 1953 
Tet: (65) 288 8220 
Fax: (65) 280 9947 
TLXRS 35551 POWMAT 
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What’s New 


Real-Time Multitasking 

for Microsoft C, Borland C, Borland Pascal 


Develop Real-Time Multitasking Applications with RTKemel! 

RTKcrnel is a prafessianal, high-performance reai-time muitila^Wng Kernel, h runs under 
MS-DOS or in ROM and supports Microsoft C, Boriand C++, Boriand/Turbo Pascal, aiid 
Stony Brook Pascal'^. RTKamef is a library you can iink to your ^iit^aljori. it iets you run 
severai functions/^rocedures as parallel tasks and offers the loflowng advanced features: 


* pre-emptive, event/interrupt-drives 
scheduling 

' number of tasks, onty limited by RAM 

* lask-switch time of 6 p s f33-MHz 486V 

> up to 64 priorities (changeable at run-tiiTto) 

> lime-sitotng can be activated 

* timet inlenupt rate of O.V to 55 ms 

* high-resoiution interval timer [l p ^ 

■ activate or suspend tasks out ol 
inlemjpt hancMors 

' pfogrammablelriterTupt priorities 

»inier-task communic^ki^ using sema¬ 
phores, maliboxea, and message-passing 

* keyboard, hard disk, floppy disk idle limes 
uskjie by other tasiffi ' 

■ supports math coprocessor and emuiator 


- .supports up to 36 COM ports 
(OigiBoerd and Hostess boards) 

■ protocols XOa’XOtf, DTR/OSR. RTS/CTS 

■ full s^rt of NSI^ UART chp 

* f^, iritormetWDi 4 communk^ using 
Novelfs EPX servloes 

* runs under DOS, LANs, or without OS 

* calf DOS v#iout re-entrance problems 

* msideni iTwiti-tasking aitorcaftons (TSfe^ 

■ runs Windows or DOS Eidenders as a task 

■ suf^rts CodeView and Turbo Debugger 

* Kernel Tracer for easy debuggir^ 

* RCX^able 

< full source code available 

' rvo run-lime royallles 

^ tree technical support by phone or fsK 


RTKerneVC 4,0.DM 79S RTKernel-Pascal 4,0....... DM 695 

C Source Code: add DM 695 Pascal Source Code: add DM 595 

Intemalsonai ciders: add DM 50 shipfHng and hiring. MasterCard, Visa,check, bank transtar accaptadi. 



On Time 

MARKETING 


Professlonol ProgTamming Toots 


On Tima Mokating 

Karoltnenstrasse 32 - 20367 Hamtjurg 
GERMANV - CompuServe 100140,633 
Phorre +49 - 40 - 437472 - Fax 435196 


in Australla/Ntew Zealand, cootoct: 
MicroWdy Pty. Dd. 

Unit 1,16 Tarnord Olve 
Broe^cte. VIC 3195 * AUSTRALIA 
PUoTiB (03) 580-1333 - Fax 580-8995 



' FTBRLAflV 22-23 

\ ^ For an Exhibitor Pack, 

SL:^E +353-1-8303455 or Fax; +353-1-8300888 


Ireland’s ONLY 
Exhibition 
for Networking & 
IT Professionals 

22-23 February 1995 at the FIDS, Dublin 



VISUAL REALITY FOR UNIX a 

Visual Reality for Unix, Visual- 
Software Exports' (St. Peter Port, 
U.K,) 3‘D graphics and anima- 
ciOTi product suite for CAD de¬ 
signers and graphic artists, pro¬ 
vides the tools you need to create 
realistic 3-D models and images, 
entry-level animations^ and 
scenes. Visual Reality (£495) in¬ 
cludes three programs that work 
together and two CDs of clip art 
and textures. 

RenderizeLive 3.2, a 3-D ren¬ 
dering and animation tool, lets 
you combine input from other 
Visual Reality modules and im¬ 
ages to create full-color, high- 
resoiution, photo-realistic ren¬ 
derings- You can animate these 
renderings as if a camera is mov¬ 
ing through the scene- 

A full Boolean solids modeler, 
Visual Model offers sophisticated 
capabilities for building simple 
3-D objects and editing 3-D 
clip arL Visual Player plays 
animations in FI J and FLC 
formats or frame by frame* 

Visual 3-D ClipArt li¬ 
braries are professionally 
drawn and ready for render¬ 
ing, so you can create scenes 
with no modeling, [mage- 
CELS Textures and Materi¬ 
als provides seamless texture 
maps for building materials, 
industrial finishes, and envi¬ 
ronmental images, including 
bricks, marbles, metals, 
Slones, designer textures, 
backgrounds, and back¬ 
ground images. 

Phone: -t-44 4SJ 7/4572; 
fax: +44 481 714573. 

Circle on Inquiry Card. 


SECURE DATA TRANSFER 
BETWEEN PCS t 

PC Security (Marlow, 
U.K.jhas added the fol¬ 
lowing to Stoplock V 2: 
secure data transfer. Tem¬ 
porary and Guest options 
for u.ser profiles, a Secure 
Client Interface facility, and 
a scries of enhanced utili¬ 
ties. Data you write to an 
Import directory remains 
encrypted until read, while 
data you write to an Export di¬ 
rectory stays encrypted and can¬ 
not be decrypted when read. Your 
data remains encrypted during die 
transfer process, and only PCs 
with the same Master Encryption 
Key can share it. 

The Secure Client Interface 
facility lets the software share 
security information with other 
security systems* When this fa¬ 
cility is active, Stoplock V can 
operate in master or slave mode. 
The Trusted Process function lets 
programs such as backup and 
virus protection run in a .secured 
environment. Stoplock V 2 (from 
£195) also includes boot protec¬ 
tion, screen blanking, an audit 
trail, device control, directory 
and tile control, data encryption, 
and virus protection* 

Phone: +44 1628 890390; 
fax: +44 !628 890//6. 
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Up and away on the information'Highway! 


Mobile Assistant means wireless communicatinn, navigation and computer 
power in a small unit. Just six keys on the keyboard connect you to all the data 
networks you need all over the world. You can concentrate on your business: 
Prepare for your next customer calk pracess the last order or use programming 
at a remote computer site, The system takes you there - wherever you want to 
go or whatever you want to do - interactive, on a large size screen. As an 
option you can tune into a radio station or listen to your favorite CD, 

Mobile Assistant - a multifunctional device for mohile communications, 
traffic and information management. It brings together ail the latest technology 
such as radio modems*, satellite navigation and computer power to give you 
the best service you can expect. 

^ MODACOM/AROIS MDBITEK/RAM Support 


Mahile Assistant 1^*^ is intended for profess ion a is in areas such as; 

Freight Carriers • Field Service Organizations * Field Sales Organizations 
• Rental Car Agencies • Police- and Fire-Departments • Emergency Road 
Service • Hazardous Materials and Security Transports • Public Transportation 
Systems. 

Mow you probably want to ^ud out more about this. Just give us a call! 



ioiutioH pmm! 




Germsny Headquarter: Bruckmannring 32 • 


1-85764 OberschleiRheim • Tel; -i- 49-89-31 57 19 


•Fax:+ 49-89-3 15 91 46 


Mobile Assistant F'* 


Portable Computer 


PDA 


Workstation and SOLI Dsumma tor [Software) 
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A Message 
to Our 
Subscribers 


F rom time to time we make the BYTE 
subscriber list available to other 
companies whose products or 
services would be of interest to our 
readers. We take great care to screen 
these companies, choosing only those 
who are reputable. Furthermore, 
subscriber names are made available for 
direct mail purposes only; telemarketing 
calls are strictly proliibited. 

Many BYTE subscribers appreciate this 
carefully managed program, and look 
forward to receiving information of 
interest to them via the mail. While we 
believe this information is of benefit to 
our subscribers, we firmly respect the 
wishes of any subscriber who does not 
want to receive promotional hterature. 
Should you wish to restrict the use of 
your name, please send your request 
(including your magazine mailing label, 
name, address, and subscription 
account number) to: 

BYTE Magazine 
Subscriber Services 
PO Box 555 
Hightstown, !\i 08520 




Because the Expert s decide. 




WINDOWSWD REPORT 
WRITING 

Data Access 
(Watford. U.K.) 
offers WinQL 
2.0 Standard 
Edition and 
WinQL 2.0b 
SQL Edition. A 
Windows-based 
report writer, WinQL consists of 
a WYSIWYG report designer and 
a print-engine server for hard¬ 
copy reproduction. You can cus¬ 
tomize reports for cl ear presenta¬ 
tion and analysis of information. 

WinQL 2.0 Standard Edition 
(from £250) lets you create exe¬ 
cutable reports, which you can 
print by clicking on an icon; for¬ 
mat multiple fields at the same 
time; compress files in the record 
selecfitm box: and browse fields 
on the report or in a record se¬ 
lection. Version 2.0 can also ac¬ 
cess and analyze information 
contained in Dataplex, Paradox, 
Btrieve, Xbase. DIF, SYLK, and 
ASCI! file fornrats. 

WinQL 2.0b SQL Edition 
(from £395) provides access to 
information from SQL engines 
such as Oracle SQL. NetWare 
SQL. Gupta SQLbase, Microsoft 
and Sybase SQL Server, and 
products that can communicate 
via ODBC. Version 2.0 can also 
access file fonnats that WinQL 
2.0 Standard Edition supports. 
You can link SQL tables to your 
Dataplex, Xbase, Paradox, or 
Btrieve files for reporting on en¬ 
terprise-wide and departmental 
information. 

Phone: ^44 923 242222; 
fax: 444 923 249269. 

Circle 'XA-T'J on Inquiry Card- 

BRIDGE TNEIIHAGEHLE 
INCOMPATIBILITY GAP 

When you are faced with in¬ 
compatible image files, disk 
space limitations, color conver¬ 
sion. and image sizing. Image 
Alchemy can solve these prob¬ 
lems by translating between file 
formats and their variations. The 
product supports more than 50 


file formats. Where a file 
format is not listed, PDl 
Systems (Camberley, 
U.K.) says it can pro¬ 
duce the necessary con¬ 
version. 

The program supports 
PICT, EPS, TIFF, Targa, 
PCX, JPEG, BMP, WPG, 
and PGM file formats, as 
well as Autologic, Calcomp. Pic- 
tureMaker, Sun Icon and Raster, 
Utah RLE, OS/2 BitMap and Icon, 
FoP, and Cals. Image Alchemy 
{call for price) is available for IBM 
PCs and a number of other envi¬ 
ronments. 

Phone: 444 276 691198; 
fax: 444 276 691913. 

Circle 1468 an Inquiry Card. 

PRETTY PRINTER 
FOR VISUAL BASIC 

Aardvark Software's Pretty 
Printer 2.0 for Visual Basic prints 
formatted program listings that 
help programmers quickly iden¬ 
tify programming errors and un¬ 
derstand and maintain software 
code. Version 2.0 features Con¬ 
nection Lines, which graphically 
connect the beginning and end of 
each calling structure. 

Available from Grey Matter 
(Asburton, U.K.), Pretty Printer 
2,0 for Visual Basic (£79) lets you 
choose which modules, subs, and 
functions you w'aiit to print; auto¬ 
matically formats the source code 
as it prints; prints procedures sep¬ 
arated by a graphical dividing line 
or each starting on a new page; 
and detects when a comment re¬ 
lated to a procedure precedes the 
actual code definition and prints 
the commem with the following 
procedure. The program also fea¬ 
tures cu,stomized page headers; 
formatting options for font, style, 
size, and background; and color 
priming. 

Phone: +44 364 654100; 
fax: 444 364 654200. 

Circle ±47± on Inquiry Card. 
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OXFORD REFERENCE 
SHELF ON CD-ROM 

Oxford University Press {Oxford, 
U. K.) has combi ned 1 6 books into 
the Oxford Reference Shelf CD- 
ROM (£79.99), The CD-ROM 
includes the P(x:ket Oj^ordDictio¬ 
nary, Oj(ford Dictionaryfor VKnV- 
ers and Editors, Oxford Guide to 
English Usage, Oxford Minidic- 
nonary of Quotations, a compact 
encyclopedia, a concise dictio¬ 
nary of business, a concise dic¬ 
tionary of law, Oxford Dictionary 
ofAhhreviations, a world gaz¬ 
etteer, a concise science dictio¬ 
nary, the Oxford Dictionary for 
Scientific Writers and Editors, a 
dictionary of computing, and 
some language dictionaries. The 
software features instant cross- 
referencing, wild“Card searching, 
a conversion utility for measure¬ 
ments and roman numerals, ape¬ 
riodic table, a history button, and 
a watch-clipboard button. 

The company also offers the 
Oxford Compendium on CD- 
ROM (£79.99), a compilation of 
Oxford dictionaries. You get 
190,0(X) words defined, 275,(X)0 
synonyms, and more than 20,000 
quotations. The software features 
Boolean operators, wild-card 
searching, instant cross-referenc¬ 


ing, a history button, and a DDE 
link with Word for Windows. 
Fhone: -^44 865 56767: 
fax: ^44 865 56646, 

Circle 1474 cn Inquiry Card. 

MULTILINGUAL SMARTERM 
FOR WINDOWS 

The multilingual version of 
SmarTerm for Windows (call for 
price) PC-to-host connectivity 
software is designed to meet the 
needs of multinational corpora¬ 
tions looking to standardize on 
a single connectivity solution. 
Available in English, French, 
German, and Spanish, SmarTerm 
420 for Windows 4.0 and Smar¬ 
Term 340 for Windows 4.0 in¬ 
clude fully translated main pro¬ 
gram menus and dialog boxes, 
help systems, and a user instal¬ 
lation and overview guide. Ver¬ 
sion 4.0 offers SCO Console 
support, Microsoft Office com¬ 
patibility, an FIT File Viewer 
utility, and ISO Latin-2 character 
set support. 

Persoft’s (Henley-on-Thames, 
U.K.) SmarTerm 420 for Win¬ 
dows 4.0 provides PC access to 
Unix and VMS hosts through 
emulation of Digital VT420 text 
terminals. SmarTerm 340 for 


Windows 4.0 emulates Digital 
VT340 graphics terminals and 
Digital VT420 text tenninais and 
offers Regis, Tektronix, and 
pixel graphics support. 

Phone: +44 491 638090: 
fax: +44 491 6380J0, 

Circle 1473 on Inquiry Card. 

COMPUTER-AIDED 
SOFTWARE TESTING 

Release 4.0 of Performance 
Awareness's PreVue-X offers 
productivity im¬ 
provements for 
regression test¬ 
ing, stress test¬ 
ing, and bench¬ 
marking of 
ASCII and X 
Window Sys¬ 
tem-based ap¬ 
plications. Based 
on remote termi- 
nai-emulation 
technology, the 
software runs on 
stand-alone or 
networked Unix systems. 

Available from Magic Com¬ 
puter Services (St Alban.s, U.K.), 
PreVue-X automates the testing 
process and provides a common 
methodology and feature set for 


software and system testing. The 
program records user sessions 
and plays them back as single- 
user or multiuser workloads. 
PostanaJysis utilities compare ex¬ 
pected versus actual system re¬ 
sponses and calculate response 
limes for each user action. 

Release 4.0 (from £7625) lets 
you use a single display for record¬ 
ing and playback. Other features 
include XI lR6-based X pseudo¬ 
server capabilities and a transac¬ 
tion utility, which lets you export 


filtered response lime data for in¬ 
corporating into databases and 
spreadsheets. 

Phone: +44 727822288: 
fax: +44 727 825875. 

Circle 1475 cn Inquiry Card. 



it’s Here! It’s for Networks! 


The Best Fax & Cemmunleatlons 
Suite for Networks 

Imagine both a communications server 
and a fax server combined into one 
simple, yet powerful, software solution. 
Now include the network versions of the 
award winning Eclipse Fax & Terminal 
Plus softwares. Stop imagining... 
LANSource’s Fax A Communications 
Suite for Networks is here. 

The Complete Network Solution 

The advantage of the LANSource Fax & 
Communications Server is that it allows 
yon to share a modem not only for fax 
purposes but for data as well. Network 
users can send and receive faxes or 
interactively access a network modem at 
speeds up to 57,600 bps over the network. 


Users can command all of Eclipse Fax's 
powerful faxing features plus new 
network ready features such as network 
based multi-user phone books, network 
attachments, and bulk faxing. 

Terminal Plus for Networks supports all 
the popular terminal emulations, file 
transfer protocols and all the different 
types of modems. Tts the best way to 
connect quickly and reliably to all of the 
popular online services including 
CompuServe, Dow Jones, the Internet... 

The Economical Solultcin 

The Best Fax & Communications Suite 
for Networks is also the best value. Call 
today for the name of a reseller near you! 


LANSource UK - Tel: 44 223 237778, Fax: 44 223 237758 

CcwrisJ* k-1 LAISSOllACE TECHNOUXiieS INC. All rt||hl» mervRj, L^N-S^ura;. Ihi; aal Fm t OmnaunkolMini Syatc hr NEtKxEi ore triidtmnrk, nfLANSOURCE 
TECHJ*OLOatES INC. AIJ i*lwif*fcilliEfc»art l>8«kj(KT laiatf Wllj Nnwll 1W wjrwitHS wHh r^jpecl w itait fralucr. 
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What’s New International 


Software 


SIMPLE WINDOWS 
MULTIMEDIA DEVELOPMENT 

A computer-based traimng-coiirse 
development system, AimTech’ s 
(London, U,K,)CBT Express for 
Windows 
comes with 
templates 
and 375 
color back¬ 
grounds that 
simpliiy and 
accelerate 
interactive 
multimedia 
training de¬ 
velop me nL 
The tem¬ 
plates have 
student log¬ 
in/registration, objectives, menus, 
lessons, summaries, course maps, 
and giossaries. Testing exercises 
such as tme/false, matching, mul¬ 


tiple-choice, and fill-in-the-blanks 
comply to standard design prin¬ 
ciples forCBT development. Stu¬ 
dent tracking tabulates the crid- 
cal data related to the progress of 


trainee.^ through an entire course. 

Shipping on a CD-ROM, CBT 
Express for Windows (£2395) 
includes a library of sample au¬ 


dio, video, and animation clips. 
The program incorporates pen- 
and-paper and electronic story- 
boarding techniques that help 
you match animation, video, and 
graphics files with course map¬ 
ping and design. A storyboard 
planning workbook, user manu¬ 
al, and CBT course on learning 
and using CBT Express for Win¬ 
dows are also included. 

Phone: ^44 71 702 1575; 
fax: ^44 71 702 1576. 

Circle 1.022 on Inquiry Card. 

FORCHECK FOR WINDOWS 

Forcheck, a FORTRAN program 
development aid from Leiden 
University (Leiden, Tlie Nether¬ 
lands), verifies the syntax of in¬ 
dividual program units and the 
program as a whole. You can 
compare the syntax for strict con¬ 


formance to the FORTRAN 77 or 
90 standard. Forcheck verifies the 
entire program by checking the 
consistency of subprogram types, 
argument lists, common blocks, 
and include files. 

Forcheck for Windows (Dfl 
1050) is more than a Windows 
implementation of the static an¬ 
alyzer. ll is a programmer's 
workbench from which you can 
develop, verify, and maintain 
FORTRAN programs. You can 
analyze selected source files or 
perform a complete analysis on a 
project; select options; edit 
source files; generate, view, and 
print listings and reports; view 
and maintain library files; and 
compile and rebuild the exe¬ 
cutable files. 

Phone: +31 71 276804: 
fax: +31 71 276782. 

Ctrcifi 1479 on Inquiry Card. 



Your software is in danger,,, and not just at night! 


I t's by day in fact that software 
thieves are busies^ out for the 
blood of their victims the soflwo- 
re-houses that invest thousands of 
hours in program developing. Now 
is the time lo secure solWare with 
Smarfkey*phs^^ the intelligent key 
for software protection. 

$martkey-phs plugs into the 
PC's parallel port. It works on 
stond-olone PC and LAN. You can 
protect softv/are under DOS, WIN¬ 
DOWS, 05/2, UNIX, AUTOCAD, 
LAN. 

Simple. Always active, Eosy to 
use through o wide range of devel¬ 
oper software tools. 



• Unique personal code 

• Memory up to 448 bytes 

• Progrommable algorithms 

• Protection through linkable driv¬ 
ers or aulornatic .EXE files protec¬ 
tion technology 

• IAN license control 

m High security ASIC technology 

• Fully transparent to porollel port 
use for printers, pocket network 
adopters, SCSI adopters, etc. 

e Daisy-choinoble 

P lease call today for details 
and documentation. And you 
will be pleosantly surprised ot 
the price. 



EUTRQN spa Via Gandhi 12 1-24048 Treviolo Bergamo Italy Tel 4^39-35-201 (X)3 Fax +39-35-20] 277 BBS +39-35-201144 

BELGIUM; Vicking 01 L431272 m FINLAND: Dalino 90-2711800 ■ FRANCE: LogSdalo 1 -46454546 m SWEDEN: JM Data 042-123145 fl SPAIN: Larcu 91-7952413 


48IS 23 BYTE JANUARY 1995 


CIrole 508 on Inquiry Card (RESEiLERS: 509). 

















Run YourBushess win ne 

SEC1000 Expansion Center 


Power 


Theresa nn time far (Unen time. 


Sustained Reliability 
Optimum Expansion Possibiiities 



{ \m unique Center foni intejiiix gives ynu ibe 
eIuViee ui‘ a f>i>wert'nI SI^\R( 's I u I i oti! 1) or 2( I 
system buiirtl In ensure ihut yiiur uriiical 
business appiieuUoiis t'ltm continuously, l-^ili 
soi l ware eonipiUibiiny gives you a rich varieiy o\' 
options aiki ease ol' neivvork inieraciion. You can 
put our wide range of add-ons anti ti|igrades to 
work' tor you lodiw. 

I’hc SF.ClOOb delivers dependability from die 
inside out with a RAID storage array wliich 
includes htiill-iti rcatuiCK.thjft siislain high levels 
of rcliabiliiy, data integrity, uppiicatitnr avail - 
ability and system serviceability. 

Run strong wiili the flexibility of up to 19 
SlUis slots. The SEC KKK) can satisfy your 
most demanding I/O applications. 

And for unparalleled value, you caiTt heal the 
price for ibis powerful, flexible expansion-server 
solution. Starling price under SHJdKM), 


..f Fan Assembly 

/ ,f System Tray 

,♦'* **' - 

/ / Universal Power 
/ / 1 Supply 

/ ^SBus Expansion Trays 


InLegrix leads the niarkei with award-Avinning 
expatision solutions. The SECibO Expansion 
Chassis adds six SB us slots to any Sf^ARCstaiion 
enlinncing system value and I'unctionality. 

To sec how our expansion solutions will 
pcrfomi for you. just give us a call ai 

800-300^8288 

As your business grows, expand with Integrix. 


Integrix, Inc. 1200 Lawrence Drive, Ste 150 
Newbury Park, CA 91320, USA 
Tet: 805-375-1055 Fax: 805-^375-2799 


integrix 


Email: sales t§>integrix, com 


AIJ tradienaarks mendoned lire the property of iheir respective companici!. EnginOQfSd by FSHStiCS 
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Btrieve Technologies, Inc 
Authorized Channel Rartnei 



MANAGEMENT TOOL FOR CAD 

LT Manager for Windows 
groups AutoCAD LT and Auto¬ 
CAD 12 for Windows drawings 
into customizable drawing reg¬ 
isters, so you can search on any 
drawing information without 
having to remember cryptic DC^S 
filenames. The program also 
records modification and version 
information. It can make issued 
versions of designs read-only to 
prevent unauthorized editing. 

Tlie program from EDM Con- 
suliants (Great Barford. U.K.) al¬ 
lows you to group drawings by 
projects, disciplines, and work 
flow, each with its data in the 
tbrm of a record card. LT Man¬ 
ager for Windows (£199) lets 
you define critical points within 
the work-flow cycle, maintain 
modification notes related to the 
drawing, create revisions with¬ 
out reentering drawing data, and 
retain multiple revisions of the 
same drawing. 

Phone: ^44 234 870088: 
fax: +44 234 871235. 

Circle X472 on Inquiry Card. 

E-MAIL AND FAX INTEGRATION 

Faxination makes full desktop 
E-mail and fax integration a re¬ 
alistic option, according to C2C 
Systems (Caversham, U.K.). The 
package for Microsoft and Lo¬ 
tus E-mail users supports multi¬ 
ple lines from one location. E- 
mail features funnel information 
from all offices to a central point 
for handling. The fax technology 
can send information over 16 
lines from one location. 

The Fax in at ion Gateway lets 
E-mail users freely incorporate 
headers or logos, take advantage 
of off-peak call rates, ajtd batch 
faxes to a single location. 

Three versions of Faxination 
are available (single-user ver¬ 
sion, from £2795; multiline ver¬ 
sion, from £4995): the Standard 
version, which features a single 
line with cover-sheet options and 
inbound routing and manage¬ 
ment features; tlie Corporate ver¬ 
sion has up to four lines, with in¬ 


bound routing and management 
features, advanced cost manage¬ 
ment, and print-queue support; 
and the Enterprise version, with 
up to 16-line .support and least- 
cost rrmting. 

Phone: +44 734 4644 i! ; 
fax: +44 734 462SS5 

Circle Jl 47& on Inquiry Cord. 

LIFE-STYLE PRODUCTS 

SoftKey International (Wimble¬ 
don Common, U.K.) offers a life¬ 
style product range. MasterCook 
n (£29.99) offers 1000 recipes. It 
can take your ingredients, tell 
you what you can cook with 
them, and give you a nutritional 
analysis of each dish, WineSe- 
lect (£29.99) helps you select 
wines to complement frwd com¬ 
binations and includes a 17-les¬ 
son course in wine appreciation. 
With more than 10,0(X) recipes. 
Key Home Gourmet (£34,95) 
helps you prepare food for any 
occasion. You can print your 
shopping list and recipes, and tlie 
program includes 100 cocktail 
recipes and nutritional analyses 
for each recipe. 

For designing landscape and 
vegetable gardens, Key Garden 
PlaTiner (£34.95) includes hun¬ 
dreds of Ute, shmb* lendng, platit, 
and garden dip-art images, as well 
as an aging feature that lets you 
see what your garden will look 
like as it grows over the years. Key 
Home Designer (£34.95) helps 
you plan and design a house with 
four step-by-step modules. With 
the Key HomcCAD feature, you 
can lay out and design accurate 
blueprint plans. 

Phone: +44 HI 789 2000: 
fax: +44 81 789 5626. 

Circle ±476 on Inquiry Card. 

POWER MAC VERSIONS OF 
CUMULUS AND CIRRUS 

Computers Unlimited (London, 
U.K.) provides native Power 
Mac versions of Canto Soft¬ 
ware’s Cumulus and Cirrus (call 
for prices). Cumulus is a fast im¬ 
age and multimedia database for 


indexing and archiving images, 
documents, and multimedia for¬ 
mats on the Mac, Cirrus is a 
state-of-the-ait scan md intage- 
manipulation program. 

Cumulus PowerLite 2.0 is a 
single-user version that offers 
improvements .such as hierarchi¬ 
cal keywords, drag and drop, and 
multilevel Boolean searches. Cu¬ 
mulus PowerPro 2.0 is a profes¬ 
sional client/server network so¬ 
lution that offers all the features 
of PowerLite plus AppleScript 
support. Supplementing this up¬ 
grade, Cumulus PowerReader is 
a browsing tool for content 
providers who wish to distribute 
Cumulus PowerPro catalogs on 
removable media. 

Providing support for more 
than 100 scanner models, Canto 
Software brings power-.scanning 
efficiency to the Power Mac with 
Cirrus. Cirrus PowerLite 2.1 is 
a consumer version for entry-lev¬ 
el to midrange scanning. Cirrus 
PowerPro 2.1 includes Apple- 
Script automation and ColorSync 
system-level calibration. 

Phone. +44 81 2008282: 
fax: +44 81 200 3788. 

Circle ±4SO on Inquiry Canl. 

CHARTING TOOL 
FOR VISUAL BASIC 

VBGraphix (£325), a Visual Ba¬ 
sic graphics tool from Micro- 
Help, provide.s more than 12 
drawing capabihtie.s, such as arc, 
ellipse, circle, square, pencil, 
frame, text, and line. Ten chart¬ 
ing types let you create 2-D and 
3-D presentations. You can in¬ 
tegrate pictures into charts and 
put many charts on a page. Other 
features of VBGraphix, which is 
available from Contemporary 
Software (St. Albans, U,K,), in¬ 
clude unlimited palettes, zoom¬ 
ing, zero as null, support for a 
comprehensive clip-art library^ 
and facilities to adjust thickiie.ss 
and colors and rotate objects by 
degrees and handles. 

Phone: +44 727 811999; 
fax: +44 727 848991. 

Ctrcia ±023 on Inquiry Cord. 
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AUSTRALIA 

Fagan 

6- 15-699^9899 

BENELUX 

Artefact 

31-15-617532 

CZECH REPUBLIC 

sws 

42-67-981446 

FRANCE 

Interquad 

33-1-41-101500 

GERMANY 

Compu-Shack 

49-2631-983381 

HONG KONG 

Jardine 

852-565-2011 

HUNGARY 

Walton Networking 
56-1-267-9010 

INDIA 

S.MI.L.E 

91-22-8364724 

ITALY 

A6lB 

39-10-2770530 

JAPAN 

Novell Japan 

81- 3-5481-1161 

AC-Tech 

8 U52-951-7054 

KOREA 

Suntek 

82- 2-715-4796 

MALAYSIA 

Autocomp 

6-03-2442002 

RUSSIA 

ELCO 

7- 095-13U5555 

Unitech 

7-095-939-5069 

SWEDEN 

Linsoft 

46-13-111588 

UNITED KINGDOM 

System Science 
44-71-333-1022 

OTHER COUNTRIES 

Contact Btrieve Technologies 
512-794-1719 
Fax-512-794-1778 







THERE IS A SAFE, DIRECT ROUTE TO CLIENT/SERVER. 


NAVIGATE YOUR WAY WITH BTRIEVE 6. 


Now you can move to client/ 
server without giving up the 
control professional program¬ 
mers demand. The secret is 
Btrieve 6 Database Manager 
and it makes the change to 
client/^rver far less uncertain. 

INTRODUCING NAVIGATIONAL 
CUENT/SERVER 

Predetermined SQL optimiza¬ 
tion routines can limit your 
control and performance. With 
navigational client/server you 
can chart the fastest path to 
your data by designing relational 
structures and following them 
with precise directional controls 
to retrieve, insert delete and 
update distributed data. 

/\s the first navigational client 
server database, Btrieve 6 



provides the infrastructure to 
build multigfgabyte database 
servers that can support 
hundreds of users with sub¬ 
second response times. Using 
your existing 5. 4 and 5CL 
tools, create or replace your 
data management code with 
Btrieve 6. Couple it with the 
application code and you're 
there. Btrieve 6 supports the 
major server platforms, NetWare 
Windows NT and OS/2 and 
the major client platforms. 

Btrieve 6 directional con¬ 
trols integrate with existing 
application code so you can 
easily upgrade non-SQL appli¬ 
cations to dient/server This way 
your end-users wont need the 
kind of massive retraining that 
accompanies a change to SQL 


applications, an effort that can 
take from 40 to 50% of the 
typical conversion budget 
(Source: The Gartner Group) 

THE PAINLESS WAY TO SQL 

For SQL access, simply integrate 
Btrieve 6 with Scalable SQL. 
our award-winning relational 
database. Both are built on our 


MicroKernel Database Engine^^ 
which allows both navigational 
and SQL applications concurrent 
acce^ to data. 

NAVIGATE SAFELY WITH 
BTRIEVE 6. 

Stories of time and money lost 
changing to dient/server could 
fill volumes. With Btrieve 6, 
you can avoid the pitfalls. You'll 
have the control and conven¬ 
ience of using your own tools 
and writing In your own 
language. And you can add 
SQL technologies as required. 
So navigate the safer route to 
dienl/server with Btrieve 6, 


IT SIMPLY WORKS 


« BTRIEVE 


'r'Mi 


To receive a free white paper; call 

(512)794^1719. 
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Tough LAN problems? 



Whether you're troubles hooting Token 
Ring, Ethernet or both, a Fluke LanMeter 
isolates all kinds of tough problems In 
seconds - from bad hubs to failed NIGS, 
or misconflgured routers to faulty cables. 

Lan Meter is also the ideal proactive tool 
for installations, benchmarking and net¬ 
work audits. It provides you with an 
instant diagnosis, no! screens of decodes. 
LanMeter requires no complex program¬ 
ming, and dellvars answers at the push 




o! a button. In fact it's so easy to use, 
youll be an expert in less than 3Q minutes. 

WhaTs more, the savings on down-time 
mean that LanMeter should quickly pay 
for itself. Easy to see why Lan Meter was 
voted best IAN product at Interop '93 in 
Paris! Try LanMetertor yourself with our 
30 day, money-back guarantee. 

To find out more, call your local Fluke 
office now. 


Quick answers! 


Airstria (1) eUtO-0. 

Btlgium 02-3ai 27 77, 

Dfnmark 43 44 1900, 
Finland [SO) 5026 600, 


France (1) 4age 6363, 
Germany (0Bei) 95946. 
Creal Britain (6923) 24est1. 
GKKt (01} 4394911. 


IreEand (061) 330333. 

Italy (62) 266 4341. 

NetberEantfs (046) 644160. 
Nniway (22) 65 34 06, 


Portugal (01) 765 1712, 

Spain (91) 004 2750, 

SwedEO (66) 761 62 3D, 
SHrFtiertand (01) 730 331D. 


For countries nol Usled, call or 
Flule Europe BV. 
M +31 46 644 200 or 
tax +31 40 644 222. 


For couniries not listed, coll Fluhe Europe S.V. Tel: +3140 644206 or fax: +3140 644222 
Fur counlries outside Europe, please cell {1} 206 3505 SOO w last {1} 206 3565116 
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1994 BYTE 

AmRDS 



AWARD 

OF 

EXCELLENCE 
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The biggest stars of 1994 
were enabling technoiogies. 
Many of last year’s best 
products were the ones that 
will lead to this year’s 
biggest hits. 


N ineieen-nineiy-foui was a prelude oi'soils. 

It set ihe scene for a dramatic aci in which 
story strands eniwine, mistakes are repaired, 
villains are vani|uishetj, lieroes are redeemed, 
truth is revealed, love is triumphant, and Justice prevails. 

The most significant developments of 1994 were en¬ 
abling technologies—hardware and software that serve the 
needs of developers or that give users the kind of perfor¬ 
mance they require for the late 1990s. This includes such 
pi’oducts as the Power Macs, which offer high performance 
at a good price, t We had expected to be voting on Power- 
PC’-based compulers IVom other' companies, but that will be 
next years story.) 

General Magic's Telescripi is another good example. 
This year we voted on the language itself; we expect to be 
voting next year on Telescript-based products, 

in some w ays, the past year w as most notable for thing,s 
we couldn't give awards to—thing,s w’e thought w^e'd be 
voting on but couldn't, because they never came to market: 
namely, MicrtisotVs Chicago (aka Window.s 95) and IBM's 
Power Personal PCs. We worked with beta versions of 
Chicago, and we had a preproduction PowerPC-based 
system from ItiM. btii we give awards only to products 
that are shipping. 

We expect lo be voting next year on a boatload of new 
RISC products. IBM will bring tmt its Power Per sonal sy,s- 
tems, and other companies—including member s of Tai¬ 
wan's NewPC Consortium—will introduce their own 
PowerPC designs. The new^ chips and software that an ived 
tlii.s year point tow aid a big upswing in RISC products next 
yetir. Analysts at Dataquesi predict dial sales of RISC PCs 
will mn erate rcvcnues of S7 bi11 ion in 1995. 

■ V 
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Power Macs and Pentiums 

Far and away, the biggest vote-getter among the BYTE staff was 
Apple’s line of Power Macs. Our enthusiasm for these new mcxl- 
els was shared by the buying public: Apple has sold more than 
a million Power Macs since their rollout in March, thereby be¬ 
coming the leading vendor of RISC systems. Analysts predict 
even higher sales in 1995, when owners of older Macs, new 
users, and some RISC converts snatch up Power Macs. 

Our voting results also reflect the kind of year it was for x86- 
style desktop systems. You’ll note that there are few of these 
machines in our list of winners. While many of the PCs that 
came out in 1994 were variations on the theme of faster and less 
expensive^—a great theme^—none of them 
broke new technical ground. 

Killer ftpps? 

What was the piece of software you heard 
about most often last year? Chicago, prob¬ 
ably, Bui what about shipping software? 

Chances are it was Doom, the grizzly game 
Jerry Poumelle describes as "'heroinware ” 

That’s an indication of the kind of year it 
was in tile world of popular software. In oth¬ 
er word.s, there was no killer application. 

Instead, we found the most excellent soft¬ 
ware to be outside the realm of mainstream 
and professional applications: The very best 
work was deeper down, in the world of devel¬ 
opment tools and operating systems. Our 
highest awards for 1994 go to platforms and 
software technologies that will enable the 
development of ground-breaking new prod¬ 
ucts and capabilities. 

Perhaps the most significant software ar¬ 


rival of the year—or at least the one that received the most votes 
from our staff—is General Magic’s Telescript. So far, commer¬ 
cial use of Telescript has been limited to AT&T’s PersonaLink 
service, Sony’s Magic Link personal communicator, and the 
maybe-it’s-arrived-by-now Envoy from Motorola. But some ma¬ 
jor communications companies, such as French Telecom and 
Nippon Telephone and Telegraph, say they 11 use this language 
and its intelligent agents as the core of new, smart networks. 

Another important enabling software that stood out on last 
year’s time,scape is Microsoft’s OLE Controls. (We voted it the 
’’most significant technology” as part of BYTE’s Best of Comdex 
awards last spring.) OLE Controls, which combines OLE 2.0 
with Visual Basic custom controls, will give 
developers tools for building a new genera¬ 
tion of innovative programs. 

Kinety-Five Will Be Smokin' 

In some ways, the industry was in a holding 
pattern during 1994, waiting to see what 
would happen with new operating systems, 
such as Windows 95, and new processors, 
such as the PowerPC. The number of prod¬ 
ucts that really knocked us out last year was 
down from the year before. But the things 
we liked, we really liked. They are significant 
technologies and products that are going to 
change the way we use computers. 

Amidst all the spark and sputter of 1994, 
there were signs of a mdical shift toward new 
processoi s, new operating systems, and new 
prototypes in software development. The 
components for major changes in comput¬ 
ing are now in place. Ninety-five is going 
to be a weso me. —Cwnpiled by Uanis Barker 


How We Picked the Best 


We hartdie our voting process democratically. 
Every staff editor, as well as each contributing 
editor, is allowed to nominate what he or she 
thinks are the most significant products of the 
year. Being a multiplatform magazine, we are 
not limited by operating systems or CPUs: We 
are free to choose from the entire universe of 
personal computing. 

When considering which products to nominate, 
we use these criteria: A product has to repre¬ 
sent a new technology or break ground in terms 
of performance, pfice, or Innovative use of an 
existing technology. Editors can nominate only 
those products that they have actually used. 

After the nominations are In, a ballot is com¬ 
piled. Each voter then picks what he or she 
believes are the 10 best products or tech¬ 
nologies on the ballot, Depertding on how many 
votes an item gets, it receives an Award of Ex¬ 
cellence, Distinction, or Merit. 


Awards of Excellence 


CodeWarrior 

MetrDVferks 

A top-notch multi platform de¬ 
velopment system. The latest 
release of CodeWarrior, CW3, 
gives Macintosh and PowerPC 
programmers a widens wee ping, 
feature-rich toolbox, and it also 
ackJs spark to the somewhat mor¬ 
ibund world of Macintosh devel¬ 
opment packages, giving Syman¬ 



tec some competition. 

CodeWarrior ships with Apple 
Extensions for 680x0 and Power¬ 
PC platforms. includingAOCE (Ap¬ 
ple Open Collaborative Environ¬ 
ment). Dragand Drop, QuickTime, 
and the Threads Manager. 

At the center of this package 
is the Integrated Development 
Environment, which is typicaJ of 
all CodeWarrior tools: It's small 
and fast, and ft does just what 
you expect. The system is flexi¬ 
ble enough to allow every source 
file to contain multiple code seg¬ 
ments^—which is particularly use¬ 
ful when writing C++ and Mac- 
App programs. 

Some of our editors call Code- 
Warrior the package that saved 
Apple and the Power Macs, since 
it has been used by so many de- 
velopers who are bringing their 
applications over to the new ar¬ 
ch itecture. 


Live Picture 

NSC Software 

A n awesome image-editing pro¬ 
gram. Live Picture uses new 
technology to shorten the time it 
takes to manipulate photos and 
other realistic images. The pro- 



Uve Pktnre 


gram also uses a new image-stor¬ 
age format (developed by FITS 
Imaging, of Pahs) that gives edit¬ 
ing software fast access to any 
portion of an image at any zoom 
ievei. It’s also got a slick airbrush 
and some nice special-effects 


tools. (Seethe review "Lively Pic¬ 
tures” on page 171.) 

This program always draws big 
crowds when it's demonstrated 
at trade shows. You'll see why 
once you've looked at it. espe¬ 
cially if you've ever worked with 
Photoshop or Picture Publisher. 

Live Picture costs $3995; 
that’s a tot more than what Pho¬ 
toshop and Picture Publisher 
cost, but it’s peanuts compared 
to what high-end workstation 
products, such as those from Sci- 
tex. sell for. 


Nx586 

NexCen 

he newest rebel entry in the 
War of the xS6 Empire. Nex- 
Gen's Nx5S6 is an 80x86-archi- 
tecture processor; it supports all 
x86 instructions. When run on 
the Nx586, programs behave just 
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WINDOWS Nl IS Al 1 
spffl Of m ON m SM. 




success. Our line of ALPINE 


Aspen Sysfems understands that 
performance can be the key to your 
workstations 

and servers meet your demands for 
extreme Windows NT" performance with 
unsurpassed speed, reliability and 
flexibility. ALPINE systems power 
your applications with Alpha 

COMIWIBLE / • ' I 

processors from Digital Semiconductor, 
a Digital Equipment Corporation business, 
at speeds from 166Mhz to 275Mhz. Aspen 
engineered the ALPINE with 128-bit memory 





expandable to 1 gigabyte, 51 2K or 2MB on-board 
cache, FAST SCSI-2, 3 PCI and ISA slots, a remote 
diagnostics port and a host of 
other features that make Windows NT fly. 
In a reviewer's words, "...what we found 
was the best overall NT performance we 
have tested to date." * And the ALPINE 
boosts your buying power with one 
of the best price-performance ratios 
in the workstation/server marketplace. 
To maximize your Windows NT performance, 
call Aspen Systems at 1800)-992-9242. 

tens 


A026^un^dd^,*V^\^^,CO^33-3B62 USA • U 1303)431^^606 • Fax: -fOI (3031431-7196 - Intetnet: qspen@aspsys.com 

I© Aspen Systems Inc, 1994. ALF1NE is a irademcirk of Aspen Systems Inc Windows NT and the Windows NT logo ore Irodemaiks of Microeolt Corporolion, * Soutos: DOTAL NBA^ & REVIEW, October 1994. 

Alpha end the AlphoG^ncifion bgo are iodsriorfti of d'lgitol Equipmert Ccstporofion 
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as they do when they run on an 
AMD, Cyrix, or Intel chip. 

What distinguishes the Nex- 
Gen chip is its microarchitecture. 
It fetches x 86 instructions from 
memory, but in the pipelines it 
executes RISC-like translations 
of x 86 instructions. NexGen calls 
them RISC 86 instructions and 
uses them to give the chip Pen- 
tiurrvclass performance. 

The Nx586 is a fascinating de¬ 
sign. It demonstrates that x 86 - 
compatible chips don’t need to 
replicate Intel’s microarchitec¬ 
ture. And Its price appears right 
(about $500 in lots of 1000, or 
about $200 less than what In¬ 
tel’s Pentium currently sells for; 
of course, that price difference 
could evaporate soon). 

Athough seven motherboard 
makers and four system vendors 
have said they will use the Nex¬ 
Gen chip, only one Nx586-based 
system has shipped thus far— 
the Alaris Nx586 VL BYTE bench¬ 
marks show this system’s integer 
performance is about 1.7 times 
higher than that of a 
66 -MH 2 486, which is 
comparable to that of 
a Pentium-based Gate¬ 
way 2000 P5-90. (See 
" NexGen’s Come-from- 
Behind Strategy,” No¬ 
vember 1994 BYTE, 
page 30.) 

As a design, the 
Nx586 Is an outstand¬ 
ing accomplishment. 
Competing with mighty 
the marketplace is another story. 
But If AMD and Cyrix can do it.... 


OLE Controls 

Microsoft 

omponentware is the future. 
Tools that contribute to the 
construction of components are 
significant because they enable 
a shift to a new—If you’ll pardon 
the expression—paradigm. 

OLE Controls are important 
because they establish a gener¬ 
alized component model for Win¬ 
dows. In other words, OLE Con¬ 
trols will work with any OLE-aware 
application. In the past, VBXes 
(Visual Basic custom controls) 
were pretty much limited to Vi¬ 
sual Basic. Other development 
tools added VBX compatibility. 


but only in a limited way, and it 
was something of a hack. OLE 
Controls are more general and 
aren’t tied to the Visual Basic ar¬ 
chitecture. This opens up a larger 
market for third-party developers 
and also enables 32-bit controls. 
(VBXes are 16-bit only.) 


PowerBook 500 series 

Apple Computer 

pple gave the popular Power- 
Book a good overhaul with 
these new models—a good idea, 
considering the competition it’s 
getting from IBM’s hot-selling 
ThinkPads and Compaq’s Aero. 

The PowerBook’s trackball has 
been replaced with an innovative 
trackpad. ‘'It works much better 
than a trackball for text selection 
and editing, and It’s better suited 
for drawing,” says our Mac ex¬ 
pert, Tom Thompson. Plus, since 
it has no moving parts, it’s less 
likely to fall than a trackball. 

These new PowerBooks use 
the 68LC040 processor, which 


is clocked at 66 MHz. However, 
the rest of the system runs at 33 
MHz, so that’s the level of over¬ 
all performance that you can ex¬ 
pect. Adding a second battery 
extends the length of time you 
can work away from a power plug. 
(BYTE’s battery-life tests show 
the machine will run for about 6 
hours on two fully charged units.) 
Or you can fill that space with 
an expansion card or Apple’s 
F^MCIA expansion module. 

The PowerBook 500 series 
has substantial capacity for more 
memory and large hard disks. A 
built-in Ethernet port boosts the 
machine’s network capabilities. 
The active-matrix color display 
used in the upper-end 540c mod¬ 
el is excellent. The 520 comes 
with a passive-matrix screen, but 



Intel in PowerBook 500 series 


you can swap in an active-matrix 
version if you want. 

Since its debut, the Power- 
Book has set the pace for porta¬ 
bles. The 500 line continues that 
tradition. 


Power Macintosh 

Apple Computer 

Ith the Power Macs, Apple has 
made one of the smoothest 
technology shifts in history—and 
without forsaking performance, 
price, or compatibility. These new 
Macintoshes deliver plenty of 
horsepower, especially when do¬ 


ing floating-point calculations (vi¬ 
tal for working with graphics and 
video). 

BYTE’s cross-platform bench¬ 
marks show that the low-end 
Power Mac 6100/60, which sells 
for $ 2200 , performs comparably 
to a Pentium F^. And our low-level 
and application benchmarks 
show that the Power Macs don’t 
need to hang their heads in the 
company of other RISC systems, 
either. In fact, in some applica¬ 
tions, the 7100/66 and 8100/ 
80 can keep up with workstations 
based on DEC’S Alpha chip. The 
Power Macs will get even faster 
as more software houses move 
their programs to native code and 
as Apple ports more of the Tool¬ 
box to native code. 

Apple has made some wise 
compromises in design. Cost- 
saving decisions. such as the in¬ 
clusion of slow RAM, have been 
canceled out by performance¬ 
boosting features, such as the 
inclusion of a wider data bus and 
burst transfers. The hardware al¬ 
lows for faster systems in the fu¬ 
ture. Apple’s engineers are to be 
commended for their farsighted 
approach. 

These first Power Macs are 
proof that the PowerPC archi¬ 
tecture has the right stuff to car¬ 
ry users toward the mlllenlum. 


They’ve got the power to handle 
hungry data types, such as vid¬ 
eo. They will be able to acconrv 
modate a variety of new operat¬ 
ing systems. And they cost less 
than most used cars. The Power 
Macs win our collective praise 
as the most significant comput¬ 
ers of 1994. 


Telescript 

General Magic 

his communications-oriented 
programming language en¬ 
ables the construction of smart 
networks. Telescript gives de¬ 
velopers the tools 
they need to build In¬ 
telligent agents and 
distributed networks. 
Eventually, there will 
be tools that allow 
ordinary users to cre¬ 
ate their own agents 
without programming 
(e.g., "Hello, Agent: Get me tick¬ 
ets to the Beatles reunion con¬ 
cert and find me a date for the 
evening.”). 

Because Telescript is a por¬ 
table language that executes 
atop a run-time interpreter, ap¬ 
plications can run without re¬ 
compilation on any supported 
platform or network; it’s not lim¬ 
ited to systems that use the 
Magic CAP interface (which some 
of us find cartoonish). Telescript 
shields programmers from many 
of the complexities of network 
protocols and directory services. 
It addresses the major issue of 
security—agents, after all, are 
not much different from viruses— 
in several ways: Agents are en¬ 
crypted, they have to pass au¬ 
thentication barriers, and their 
life span and capabilities (e.g., 
spawning) are regulated. 

What PostScript did for cross- 
platform. device-independent doc¬ 
uments, Telescript might do for 
cross-platform, network-inde¬ 
pendent messaging. So far, prod¬ 
ucts and services using Telescript 
are few; using a Sony Magic Link 
in conjunction with AT&T’s Per- 
sonaLink Is the best available 
way to see Telescript in action. 
But with major companies such 
as French Telecom, Motorola, 
and Nippon Telephone and Tele¬ 
graph pledging to use Telescript, 
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Cool Computer Upgrades. 


POWTR SUPPLIES 

■ 

MM-TOWER CASES 

■ 

OVER-TEMP ALARMS 


^‘The premier power-supply maker" 

John D\'orak, PC Magazine^ March 30, 1993 
“The only company to go to for a power supply” 
Jerry Pouinelle, Byte, April 1993 

ENERGY-SAVING UNITS 

Save juice with our economical Energy-Star power 
supplies* Fully-tested, UL/CSA/TUV approved. 

STAR 205 SUM/DESIOTOMTR....$79 

ULTRA-QUIET UNITS 

Unrattle your nerves with 
an ultra-quiet Silencer 
power supply. Appreciated 
by users since 198^, their 
high-efEciency fans and 
low-turbulence drcuitry 
reduce noise up to 84%! 

A mnst for home office or mdimedia applications. 

SILENCER 205 SliM^EABY......S99 

SILENCER 220 DESKATOMTR..$109 

SILENCER 270 DESKA^OWER..$169 

fflGH-PERFORMANCE UNITS 



Uj^de your computer with one of our premium 
Turbo-Cool powder supplies—the choice of PC 
professionals. You’ll get 50% -100% more power, 
built-in line conditioning, super-tight regulation, 
ultra-clean output, a high-apacity cooling fan, 
UL/CSA/TUV, a 3-year warranty for 300/400 
models, and a 5-year warranty for the 450! Ideal 
for high-end workstations and network file servers. 

TURBO-COOL 300 SLIM/BABY...$149 

TURBO-COOL 300 DESKArOMTR,.....S179 

TURBO-COOL 400 DESK/TOWER.$219 

TURBO-COOL 450 DESKTOWER.$329 


“The only worthy upgrade [cases] IVe found” 
Ed Bott) PC Cmpumg, October 1994 

For an easy-to-build 
system, there’s nothing 
like our economical 
Personal Mini-Tow'er 
enclosure. Features: small 
footprint, (3) 5-1/4” ba^^, 
(4) 3-1/2” hys (2 int,), 
a removable motherboard 
cage for easj^ assembly. 
Specs: FCC-B, l6rLx7i”W x 15.5”H, 161bs. 

PERSONAL MINI-TOWER.$79 

For a professional, 
solid-steel, USA-made 
endosure, choose our new 
Commercial Mini-Tower. 
Features: (3) 5-1/4'' bays, 
(3) 3-1/2” bays (2 int.)' 
accepts a baby or full-size 
motherboard, comes with 
a removable drive cage. 
Specs: FCC-B, 16.2”L x 8.S”W x 15.4”H, 221bs. 
COMMERaU MIM-TOWER....$189 


REDUNDANT POWER 


Eliminate the risk of network downtime or data loss 
due to pwer supply &ilure with the TwinPow^er 900 
redundant powtr system. It delivers high-capaciw, 
feult-tolmut power to your entme network server. 
Consists of two parallel 
Turbo-Cool 4S0 power 
supplies and a special 
interface. A must for 
rnirnmi critical LANs. 

■ 900 watts peak pwer 
m lOOX more reliable 

than a single-unit 

■ load-sharing design 

■ hot-swap capability 
TWIN-POWER 800... 


TWIN-POWER 900 .$995 

OPTIONAL MONSTER CASE $795 


Don’t let PC fen feilure cost 
you your sj^em! Install our 
110 TwinAlert to detect 
overheating— 
damage occurs. At 
HOT, youll 
get a loud audible 
alarm and a signal for 
optional network monitoring. And, if the computer 
is unattended and the temperature continues to 
rise to a dangerous 118T, the TwinAlert will 
save your machine by automatically shutting-off 
its power! The 110 TwinAlert is compact, easy 
to install, and compatible with any computer. 

110 ALERT (audible alarm only) ..*.$19 

110 TWINALERT (all features).......$39 


CPU COOLERS 



It’s a fea. 486 chips ran hot, often exceeding I85T! 
Now, you can cool your 486 to a safe 85°-95T with 
our popular CPU-Cool. Consists of a long-life 
ball-bearing mini-fen inside a die-cast heat sink 
that easily mounts on the CPU. Powered by a spare 
drive connector. Effective, inexpensive insurance! 

■ cools CPU /O'^-iOOT 

■ prevents system errors 

■ adds years to CPU life 

■ thinner, quieter, and 
better-built than cheap 
imported imitations. 

■ safe, simple installation 

CPU-COOL {486s).....*$24 

PENTACOOL-54 (90/100 PENTTUMs).... $24 
PENTACOOL (60/66 PENTIUMS)..$29 
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it could become the lingua fran¬ 
ca of worldwide telecommunica¬ 
tions. 


ThinkPad 75S series 
IBM 

great pair of mobile PCs. Big 
Blue's 755C has one of the 
nicest and sharpest—and defi¬ 
nitely the biggest-Hji splays we've 
seen on a notebook: a 10.4-inch 
TFT (thin-ftim transistor) active- 
matrix screen. The smaller, dual- 
scan color screen on the model 
755CS is sharp, too. 

The list of standard features 
is impressive and includes 4 MB 
of RAM, a 170-MB hard disk, a 
full-size keyboard. PCMCIA sup¬ 
port, 16-bit audio, and local-bus 
video with 1 MB of video mem¬ 
ory. Buyers can choose between 
an Intel 75-MHz DX4 and a 50- 
MHz DX chip, its RAM is expand¬ 
able to 36 MB, and its storage 
capacity goes up to a whopping 
810 MB, making this an excel¬ 
lent office computer as well as 


a powerful road machine, 

IBM has thrown in lots of free 
software, and not just disposable 
Junk, either; there's cc:Mail, Lo¬ 
tus Organizer, SofNet FaxWorks, 
and access to America Online. 


Visual Voice 

Stylus Innovations 

t its core, Visual Voice Is an- 
other VBX. Hook ft up to the Vi¬ 
sual Voice Workbench, though, 
and you've get a GUI environment 
for building a complete Visual 
Basic--based telephony applica¬ 
tion, As Rick Grehan wrote in his 
CodeTalk column in November, 
you can use Visual Voice to con¬ 
struct a program that can answer 
the telephone, send and receive 
faxes, play audio files, record au¬ 
dio to disk, decode Touch-Tones, 
hang up the phone, and “prob^ 
bly more things that 1 haven't yet 
discovered." 

Inside the Visual Voice VBX 
are actions and properties that, 
with the proper hardware, allow 


your FX; to perform all the actions 
mentioned above. Once you have 
gone through the process of as¬ 
sembling sound ftles, VBX rou¬ 
tines, and Visual Basic code, the 
Workbench pours the appropri¬ 
ate BASIC code and proper con¬ 
nections to the VBX into the clip¬ 
board, so you can then hop over 
to your Visual Basic application 
and paste it all in. 

Telephony programs will be 
some of the killer applications 
we'll see during this decade. De¬ 
velopment packages like Visual 
Voice will make it easy to take 
advantage of the merger of PCs 
and telephones. 


Windows NT 3.5 fatnily 

Microsoft 

on Udell, a BYTE senior tech¬ 
nical editor at large, describes 
the newest NT {aka Daytona) as 
a Mack truck, " it carries big loads 
for servers and serious business, 
scientific, and engineering users 
whose tasks Justify powerful x86 


or RISC workstations," he says. 

The new version is slimmer 
than 3.1. Its performance-moni¬ 
toring and event-losing services 
are sophisticated. Its multi-VDM 
(virtual DOS machine) Winl6 ca¬ 
pability works well, protecting 
Winl6 applications from one arv 



oth e r. M i c ros oft s ays D ayto n a 
will ensure reliable DDE and OLE 
traffic across VDM boundaries, 
and Jon's tests thus far indicate 
that this is true. And its perfor¬ 
mance certainly beats NT 3.1's. 
For users who have the iron and 
prefer security, reliability, and 
manageability, given adequate 
performance, Windows NT 3.5 is 
worth checking out. 


Awards of Distinction 


BJC600 

Canon 

I ike the Epson Stylus Color (see 


L page 58), this is a printer that 
delivers sharp and vibrant color 



Canon BUC-SOO 


without bleeding cash. To our 
collective eyes, the Canon's co^ 
or output isn't as rich as the Ep¬ 
son Stylus Color's. However, It's 
still very good, and the Canon 
BJC-600 is a great deal faster 
than the Epson at getting the 
ouput out. Even if you use color 
only occasionally, you certainly 
should take a look at this one 
when it's time to purchase a new 
printer. 


CleanSheet 

Worlung Title 

O bjects made easy. CleanSheet 
is like a construction kit for 
grown-ups—grown-ups who want 
to build customized calculation 
applications without writing any 
code. You drag the parts (i.e., ob¬ 
jects) you need from a palette 
and then link them together. ScL 



CleanSheet 


entists, engineers, and financial 
modelers will find it a most use¬ 
ful tool. 


Collabra Sliare 

CQllabfa Software 


This groupware brings an easy- 
I to-install* easy-to-use confer¬ 


encing system to your LAN. With 
Collabra Share, users organize 
"forums" for discussion . The in¬ 
teraction Isn't in real time; it's 
more like that of a BBS. Threads 
can include files, such as a 
spreadsheet, that everyone can 
comment on credit. People not 
on the LAN can be included via 
regular E-mail. Collabra Share 
isn't Lotus Notes, but it's much 
simplerto install, use, and main¬ 
tain. For certain workgroups, it's 
a good solution. 


CorelDraw 5 

Corel 

orelDraw, which regularly 
sprouts new applications, gets 
better as it gets bigger. The 
newest version offers a run-time 
engine for the CorelShow pre¬ 
sentation program, support for 
morphing in the Core!Move ani¬ 
mation application, new lenses 
for applying photographic ef¬ 
fects, improved color manage¬ 
ment, and a much-better Photo- 
Paint image-editing program. 


among other things. This is an 
alMn-one graphics shop. 


DragonDictate 
for Windows 

Dragon Systems 

ragon Systems has long been 
at the forefront of PC dictation 
technology. By delivering a soft¬ 
ware-only product that supports 
the most popular PC sound so¬ 
lutions {e.g., the Microsoft Sound 
System and Creative Labs' Sound 
BE aster), DragonDictate should 
propel speech-to-text dictation 
out of its niche and into the main¬ 
stream. 


Folio Views 3.1 

Folio 

his Windows package is one 
of the best tools around for 
compiling and indexing massive 
amounts of text into a collection 
that can be quickly and easily 
searched. It's one of the tools 
that we use in the office to archive 
the text of BYTE articles. 
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11 over the world software developers are 
looking for solid solutions to piraq^ protection 
and revenue enhancement for their 
software applications. They're looking 
for secure solutions that are reliable, 
compatible and transparent. And that's 
why they call Rainbow Technologies— 
the worldwide leader in software 
and revenue protection. 



Technologically Superior 

Sentinel keys are supported by the largest R&D 
department in the software protection 
industry—renowned for technological 
innovations like the worid's smallest key. 

And they guarantee support for virtually any 
language as well as future technologies like 
Chicago and even Cairo. 



Duwarc c.iucaguduuc 




Most WMely Used Keys 

It's true, more than 
10,000 software 
developers have called on 
Rainbow Technologies for the Sentinel* 

Family of hardware keys. More than any other 
in the world. In faa, there are over 4,000,000 
Sentinel keys in use today. That's because they 
are the most technologically sophisticated. Take 
the SentinelSuperPro™, for example. 
Featuring next generation ASIC 
technology, this key provides the 
highest security and most flexibility 
available. Anywhere. It's just one in a family 
of keys that support virtually any computer 
platform including Windows, NT, WIN32S, 
UNIX, OS/2, open systems and Macintosh. 



Can For Yoursoil 

It's no wonder seven 
out of the ten largest 
software companies 
use Sentinel keys from 
Rainbow. With direct support 
from offices and distributors in 41 countries 
worldwide, no one else can match Rainbow's 
reputation for service. Want to 
know more? Call Rainbow 
today. Ask for a free copy 
ol The Sentinel Guide 
To Securing Software. 

And while you're at 
it, ask about our 



complete line of 
Sentinel Evaluation Kits. 


aEllTinEL 

Securing the future of software 
For your free Sentinel Guide To Securing 


Software, adl your local office 
or distributor listed below. 


'T I C I N 0 L 


Bill 


USA/ASiA/LATIN AMERICA 714/454-2100 ■ RAINBOW LTD^U.K. 44 932 570066 ■ RAINBOW MICROPHAR/FRANCE 33 I 47 38 21 21 ■ RAINBOW GmbH/GERMANY 49 89 32 17 98 0 
Worldwide Distributors: ARGENTINA: Agri-Aid, SJV. 54 1 374864 • AUSTRALIA: LondpUn 61 3 690 0455 • BENELUX: Introcom Security Key 31 74 430 IQS • BRAZIL: Mips Sisiemas Ltda. 55 11 574 8686 
BULGARIA: KSIMETRO 3592 79 14 78 • CHILE: ChileSoft Uda. 56 2 639 8892 • CHINA: Shanghai Pudong Software Paric Development Company 86 21 8787025 - COLOMBIA: Consmidata 57 I 610 8549 
CROATIA: PELMET 385 41 272 477 • C-ZECHOSLOVAKIA: ASKON Intcmational 42 2 3103 652 • GREECE: Byte Computer SJL 301 924 17 28 • HONG KONG: Computers and Peripherals 852 515 0018 
HUNGARY: Polyware Kft 36 76 481 236 • IRAN: 0am mectrooics 982 122 22374 • ITALY: BR IBEXSA SPA 39 23 31 00535 • ITALY; Sioristemi 39 30 24 21074 • JAPAN: GikenSboji Co.. Ltd. 81 52 972 6544 
JORDAN: CDG Engineering 962 6883881 -KOREA: Genesis Technologies Coipcntion 82 2 578 3528 -MALAYSIA: Eastern Systems Design (M) Sdn Bhd 60 3 241 1188 - MEXICO: Impex Computadon, S.A. de C.V. 91 800 66 
466 MIDDLE EAST: Hoche Iniemaliooal 44 81 459 8822 • MOROCCO: Futur & Soft2I2 2 40 03 97 PHILIPPINES: Techno Products and Services 63 2 732 5174 - POLAND: DAGMA SP.ZO.O 48 31 525 200 
SCANDINAVU: Perico A/S 47 22 49 1500 - SINGAPORE: Systems Design PTE LTD 65 747 2266 - SPAIN: MECCO 34 3 422 7700 - SWITZERLAND: SV AG 41 1 741 2140 
SWITZERLAND: Safe Compaid S.A. 41 24 210 385 - THAILAND: BCS International 66 2 3I9445I • TURKEY; BIMEKS. Ltd. 90 216 348 3508 - VENEZUELA: HRT-M Osers 58 2 261 4282 
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HP LaserJet 4M Plus 

Hewlett-Packard 

O ur November 1994 Lab Report 
ranked this model as the best 
overall printer for general busi¬ 
ness use, calling it "a leader in 
the new generation of 10-to 12- 
ppm, eoCklpi lasers." It’s easy to 
set up, can switch between PCL5 
and PostScript, and can hold lots 
of paper. 


HP 9000 Series 700 
Model 712/60 

Hewlett-Packard 

P owerful Unix workstations at 
Pentium prices. HP uses inno¬ 
vative hardware packaging and 
the superscalar PA-7100LC CPU 



HP 9000 Series 700 


to deliver high performance in a 
system that’s a good low-cost en¬ 
try into workstation computing. 


IBM 0662 Model AlO 
IBM 

A I-GB hard drive. Although our 
benchmarks rated Mlcropo- 
lls’s 1-GB Taurus 4110A drive 
slightly faster on most tests, no 
other drive had the Model AlO’s 
combination of high capacity, 
speed, and compactness. IBM’s 
magnetoresistive head technol¬ 
ogy allows for smaller read/write 
heads and more dense packing 
of data on the disks (1 GB on 
three platters, whereas Microp¬ 
olls uses five). 


erations. It’s a good example of 
component software; you just 
plug It in and add features to an 
application. 


LANMeter 675 

Fluke 


T his handy problem solver— 
which analyzes and tests pro¬ 
tocols, hardware, and cables— 



LANMeter 675 

can replace a shelf of network¬ 
testing tools. Not only can the 
LANMeter display the distribu¬ 
tion of network loads, but It can 
also show you the source of error 
packets and, on Token Ring net¬ 
works, perform soft error-domain 
analysis. This 4^pound device 
saves you from having to under¬ 
stand the low-level engineering 
of network communications and 
having to learn how to use a pro¬ 
tocol analyzer. 


LapLink for Windows 

Travdif^ Software 

W ith this program, Mark Epp- 
ley and company make the 
thankless task of transferring 
files about as easy as it can get. 
LapLink’s remote-control utility 
is great, but probably the pro¬ 
gram’s most impressive feature 
is SpeedSync, which transfers 
only those parts of a file that have 
changed (which helps lower those 
phone costs). 


Kai’s Power Tools 

HSC Software 

hese Photoshop plug-ins ex¬ 
tend the capabilities of Ado¬ 
be’s photo-editing program and 
simplify many of the complex op¬ 


Myst 

Broderbund Software 

f you want to see multimedia 
put to effective use, check out 
Myst. This package’s fantasy- 
world game might not be as ad¬ 


dictive as Doom, but the devel¬ 
opment effort behind this CD- 
ROM adventure certainly deserves 
an award. The animation, back¬ 
ground graphics, and design are 
brilliant. Along with the game, you 
get QuickTime movies that take 
you behind the scenes, showing 
interviews with the people who 
conceived and programmed this 
challenging diversion. 


One World Fax Server 

Global Village 

T his fax modem/software conv 
blnation sits quietly on your 
LAN and provides shared fax- 



One Worid Fax Server 


sending capability to any number 
of Mac users, taking up only one 
or two phone lines. A nice solution 
that sure beats printing out doc¬ 
uments and then waiting In line 
at the office fax machine. 


OpenDoc 

Component Inflation Laboratories 

T his cross-platform compound- 
document standard, backed 
by Adobe, Apple, IBM, Novell, 
WordPerfect, et al., aims to pro¬ 
vide a way for users to work with 
Information while operating on 
different platforms. Like the conrv 
peting OLE 2.0, OpenDoc goes 
beyond compound documents 
to define a full-blown component 
architecture (see "A Close-Up of 
OpenDoc," March 1994 BYTE). 
OpenDoc parts can load dynam¬ 
ically, embed themselves in con¬ 
tainers, and respond to com¬ 
mands issued from a variety of 
languages. Other notable fea¬ 
tures include vendor neutrality, 
support for nonrectangular con¬ 
tent and multiple active objects, 
a scripting technology, and DSOM 
(Distributed System Object Mod¬ 
el), which supporters say will give 
OpenDoc platforms a mechanism 
for packaging and distributing 
components. 


OS/2 for Windows 

IBM 

W ith this version of OS/2, Big 
Blue has delivered a solution 
for people who want a 32-bit 0 |> 
erating system that supports pre¬ 
emptive multitasking and multi¬ 
threading while being able to run 
DOS, Windows 3.11, and native 
OS/2 applications on a relatively 
modest PC. It’s easy for Windows 
users to get started with it be¬ 
cause the operating system in¬ 
stalls right on top of the Windows 
version that’s already on their 
machines. 


Photoshop 3.0 

Adobe Systems 

A dobe soups up the perfor¬ 
mance of its premier image¬ 
editing package; it’s now signifi¬ 
cantly faster. Another welcome 
addition Is support for multiple 
layers, which lets you place (and 
then work on) elements on dif¬ 
ferent layers. The new Windows 
version supports multithreading 
under NT, so it takes advantage 
of dual-processor PCs. 


Quicken Deluxe 4 
for Windows 


Intuit 


I ntuit upgraded the various ver¬ 
sions of this top-selling personal 
finance program, making it eas¬ 
ier for new users and more pow- 



Quicken Deluxe 4 for Windows 

erful for experienced users. Most 
Impressive is the Deluxe 4 ver¬ 
sion for Windows, This CD-ROM 
lets you stroll through an office, 
library, and conference room to 
gather information (on, say, mu¬ 
tual funds). It includes special 
appearances by financial experts 
Jane Bryant Quinn and Marshall 
Loeb, who answer questions 
about Investments and offer gen¬ 
eralized advice. 
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Without VEDIT you will 

soon be R.O.L. (Really-outa-luck) 






[nt li Jj natcJi: 

iinsigncil dHir keybiif [flAXSTB]* *^!nk. 


'7 just received my copy of VEDIT PLUS and am very 
happy with it,! have occasion to edit files up to 40 
megabytes, and haven't had a proper editor for it until 
now. VEDIT's speed is incredible.! ran through 20 MB 
of data today - VEDIT has quadrupled my production 
rate for this sort of thing already." 

Bruce Numm, Los Angeles, CA 

'7 tell people that your prodi^cts are superb, of course. 
But even more important, / tell them the conscientious 
support and consideration your staff give your 
customers is unmatched aitywhere. Thank you for the 
generous support you have provided me over the years." 

Ian A. Morton, St. Paul, MN 


You may think that you already own a good editor. But if you don't 
have VEDfli you don't have an editor that can edit any file. You 
may not know it yet, but you will. Someday, Probably soon. Under 
the gun of an Important deadline. That you wont be able to meet 

For starters, some popular (and expensive) editors cant even edit 
"null", Ctrl-Z, or other control characters. With any binary/data file 
or even a corrupted text file you are R.O.L. (really-outa-fuck). 

Most editors cant handle lines longer than 256 or 512 characters. 
Get a file with 1000+ character long lines and you are again R.O.L. 

Almost every editor comes to a crawl with files bigger than a few 
megabytes. That may sound btg, but look around. How about that 
20Meg Postscript file, the BOMeg database and the SOOMeg file 
you're putting on CD-ROM, With your existing editor, you probably 
don’t even consider them editable. 

What about mainframe fries without "newlines'', or with EBCDIC 
characters. Or a dBASE file with fixed length records and a 
complex header. Can you edit them? Unless you have VEDIT, you 
are again R.O.L. Too bad if the entire project depends upon it. 

VEDIT - The Universal File Editor 

Only VEDIT can edit any file you'll ever encounter - control 
characters, long lines, huge ^les (up to 2 Gigabytes) and all. And it 
has special features for mainframe, database (e.g, dBASE .DBF) 
and CD-ROM files. With its incredible speed, it can quickly edit 
100+ megabyte files that no other editor is fast enough for. For 
CD-ROM developers, VEDIT isn't just an editor, it's a life saver. 

File modes support DOS, Unix and Mac text files, plus data files 
with fixed or variable length records. Display modes include ASCII, 
Hexadecimal, Octal and EBCDIC or any combination in a split 
screen. A user created translation table can be used for custom 
display modes or for translating the file itself. 

Ultimate programmer's editor 

VEDIT has every advanced feature programmers expect. Multi-file, 
multi-window editing, search/replace with regular expressions, 
parentheses matching, template editing, smart indenting, undo/ 
redo, auto-save, block operations by character, line, file or column. 
The flexible compiler support integrates tools from different 
vendors. VEDIT also has convenient word processing and printing. 




Edit any file on your disk or 
the disk sectors directly ! 


The new VEDIT PLUS is the world's only integrated file editor and 
disk utility with innovative disk/sector editing. You can open the 
entire disk, or portions thereof, just like a file. All of VEDIT's 
editing features are then at your fingertips Including sophisticated 
search/replace, translating and block operations. Cut and paste 
between sectors and normal files. Access the DOS partition and 
other partitions (e.g. UNIX or OS/2). 


Powerful macro language 

The new C-like macro language automates repeated editing 
operations, performs file translations and Is ideal for ''filters". It 
permits "off-the-cuff' macros to be typed in and immediately 
executed; there is no time consuming compilation. 

The macro language Is so powerful that just a few simple lines can 
do the same work as a tricky 100+ line C program. It can even 
interface to the hardware and machine language routines. 

VEDIT PLUS - The last editor you will ever need 


VEDIT PLUS has every advanced feature you need, can quickly edit 
any file and is fully programmable. And given VEDlT's 15 year track 
record and our continuous development, it's the last editor you will 
ever need. (VEDIT was first advertised in the May 1080 issue of 
Byte Magazine. Only Microsoft has been around a little longer.) 


With over 140 configuration parameters and a fully configurable 
keyboard layout with unlimited keystroke macros, you can fine-tune 
VEDIT to your exact needs and personal preferences. 

A fully functional demo disk of VEDIT PLUS and a shareware 
VEDIT Jr. (single file, single window) are available on CompuServe 
and on our BBS. Or call 1*S0045-VEDIT for the free demo disk. 

VEDIT - DOS single user license: $89; DOS network 5 user: $195. 
VEDIT PLUS - DOS single user hcense: $149; DOS network 5 user 
license: $325. UNIX/XENIX, QNX: $285. 

30-day money back guarantee. 1-Year free technical support. 
VEDIT is a registered trademarlt of Green view Data Inc. 


Toll Free: 1-800-4SVED1T (1-800458-3348) 

Telephone: (313) 996-1300, Fax: (313) 996-1308 

BBS: (313) 996-1304, CompuServe: 71333,3656; CO VEDIT 

Mail: P.O. Box 1586, Ann Arbor, Ml 48106 


Greenview Data 
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Silver Streak 

Tut Systems 

T his $99 connector essentially 
turns plain old telephone wiring 
into 10-Mbps cabling—It’s Ether¬ 
net without the thinnet. A Silver 
Streak LAN can have up to 30 
Ethernet connections per seg¬ 
ment. BYTE contributing editor 
Barry Nance set up and tested 
a Silver Streak network and re¬ 
marked that “LAN packets flowed 
normally.“ When you add it all up, 
Tut’s solution isn’t less expen¬ 
sive than going with Ethernet ca¬ 
bling. But it’s an innovative idea, 
it works, and it makes sense for 
small LANs. 


Simon 

iBM/BeflSouth 

T his personal communicator 
combines a cellular phone, an 
8600-bps fax modem. E-mail, 
cellular paging, and several pro- 



Slmon 


ductivity programs (e.g., a cal¬ 
endar, an address book, and a 
notepad) in an 18-ounce device 


that’s the size of a slim walkie- 
talkie. Simon succeeds at being 
what It tries to be, which is not a 
personal computer but a mobile 
communications device. 


SoftWindows for Mac 

Ins^ia Solutions 

his emulation package allows 
you to run DOS and Windows 
programs on a Power Mac. The 
speed Isn’t fantastic—It’s com¬ 
parable to that of a 386—but 
SoftWindows is a solid solution 
for folks who really have to run 
Windows applications on a Mac. 


ration capabilities and a nice 
save-resume feature that stores 
the contents of memory when 
you shut down the system and 
then reloads it when you start it 
up again. 


Styius Coior 

Epson 

t was a very good year for color 
Ink-jet printers, with Epson and 
Canon both coming out with low- 
cost units that produce amazing- 


SparcBook 3 

Tadpole Technology 


T adpole put a lot of thought into 
the design of this mobile sys¬ 
tem, reviewer Steve Apiki said in 



SparcBook 3 (right) 


the August 1994 issue. It’s the 
smallest and lightest (6i^ pounds) 
of last year’s wavelet of SPARC 
portables. (Sun’s SparcStation 
Voyager Is faster, but it weighs 
over 15 pounds.) Tadpole’s No¬ 
madic Computing Environment 
provides some network-configu- 


Stytus Color 

ly sharp color Images. You’ve got 
to see the Stylus Color’s output 
to believe it. You’ve also got to 
wait a while to see it: speed is 
not this printer’s forte. But Its 
price is so low (around $600) that 
it’ll make you wonder why any¬ 
one would buy a black-and-white 
model. 


System 7.5 

Apple Computer 

he latest Mac OS, for both 
680x0 and PowerPC systems. 
Strategic new elements In the 
interface can improve a user’s 
productivity. Important additions. 



such as the Thread Manager, en¬ 
able developers to tailor their ap¬ 
plications to exploit features in 
the future Copland release. 


TMS 320C80 

Texas Instruments 

D evelopers and analysts raved 
over this DSP (digital signal 
processor). One called it "the god 
of DSPs." The chip, also called 
the MVP (multimedia video pro¬ 
cessor), integrates four 64-bit 
DSPs, a 32-bit RISC CPU, dual 
video controllers, a DMA con¬ 
troller, and 50 KB of static RAM 
onto one chip. Tl says It can han¬ 
dle 2 billion operations per sec¬ 
ond. The 320C80 should start 
showing up in high-end video 
boards. Image processors, and 
videoconferencing systems soon. 


V.34 technology 

Motorola 

A lthough Motorola Codex’s 
3260 Fast device didn’t win 
the top spot in our July 1994 Lab 
Report on V.34 modems (Hayes’s 
Optima 28800 V.FC Fax did), it 
did score the fastest in the Im¬ 
paired-line test. Travelers who’ve 
had to deal with lousy phone lines 
at hotels and airports will appre¬ 
ciate this. Plus, Motorola Is one 
of the few modem makers that 
doesn’t charge you extra for up¬ 
grading to V.34. That, in our opin¬ 
ion, deserves kudos. 


Awards of Merit 


Access 2.0 

Microsoft 

lA/ ith new features that make 
. . it easy to learn and use, to¬ 
gether with enhanced develop¬ 
ment tools, this object-oriented 
relational database can serve 
dabblers as well as developers. 


Centura Aero 4/33c 

Compaq 

T he Kate Moss of notebooks. 

This svelte color unit weighs 
only 5 pounds even with its op¬ 
tional external floppy drive, bat¬ 
tery pack, and adapter. If It had 


a better screen than its passive- 
matrix display, this would be a 
killer notebook. 


CorStream 

Artisoft 

high-speed NetWare 4 server 
with the easy-to-use LANtas¬ 
tic interface. One of the best prod¬ 
ucts to be shown at Spring Com¬ 
dex 1994. 


The Debugger 

Jasik Designs 

f you want to do serious source 
code and assembly language 


Macintosh programming, this is 
the debugger you need. It sup¬ 
ports both 680x0 and PowerPC 
assembly language and source 
code deinfestation. The Debug¬ 
ger’s ability to display and debug 
two processor instruction sets 
simultaneously is an extraordi¬ 
nary piece of programming. 


DM-5028 

DoubleSpeed Plus 

Plextor 

his unit was rated the best 
overall double-speed CD-ROM 
drive in our September 1994 Lab 
Report for Its excellent combina¬ 


tion of speed and price ($409). It 
led the pack in text-searching 
speed and came In second in se¬ 
quential-throughput speed. 


Internet-in-a-Box 

Spry/0’Reily& Associates 
ne of the slickest programs for 
pointing and clicking your way 
through the data jungle. This kit 
simplifies accessing the Internet 
from your Windows PC. It Includes 
Spry’s FTP, Telnet, Gopher, mall, 
news, WAIS (Wide Area Informa¬ 
tion Service), and Mosaic tools, 
as well as O’Reilly’s Global Net¬ 
work Navigator. 
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You have it all, word for woid. You’re connected to an unabridged dectronic library containing 
die foU text of articles exactly as published, except graphics, in McGraw-Hill m^adnes and 
newsletters. And, best of all, because it’s from McGraw-HHI, a leading intemalionai multimedia 
publishing and infomalion services company, you get unpsmillded excdience and reliability 
of content. 


You access it fesi and easy. You can search the entire McGraw-Hill database (over 50 of our 
leading publications) faster with more user-friendly ease titan any oilier text There are no 
cumbersome preliminaries...yx)u get right into your hunt for information about companies, 
people and products on any topic. 


And now you can nutite the information-rich connection to McGraw-Hill Publications Online 
today. For more information and our latest, complete list of publications, contact Andrea 
Broadbent at (609) 426-5523. Or fax this coupon to (609) 426-7352. Or send it to tlie address 
on the coupon. 


Available online through 

• Dialog® • NewsNet® • Dow Jones News/Retrieval'^ 

• Lexis/Nexis® • F.T. Profile (U.K.) 
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Quadra 630 

Apple Computer 


O ne of the best multimedia ma¬ 
chines there is, with built-in 



Quadra 630 

video support and a TV tuner If 
you want it. Affordable, too. 


SoftBoard 

Microfield Graphics 

T his $2995 conferencing pe¬ 
ripheral looks like a standard 
whiteboard. But it also displays 
the written information simulta¬ 
neously on a PC or Mac hooked 
in via a modem and a phone line. 
Great for meetings with people 
in remote offices. 


TD-4 Personal 
Workstation 

Intergraph 

wo 90-MHz Pentiums in a box, 
with a high-performance graph¬ 
ics subsystem. Perfect for CAD, 
modeling, and NT applications. 



Toshiba T4600CT 

and a very sharp color display. It 
makes a nice desktop replacer. 


TrueSpace 

Cafigari 

f you’ve wanted to try 3-D illus¬ 
tration but were daunted by the 
idea of learning how to use a corrv 
plex CAI>type program, check out 
this Windows package. 


RAM Doubler T4800CT 

Connectix Toshiba 


A cool system utility that effec¬ 
tively doubles the amount of 
RAM available to Mac applica¬ 
tions; it uses a neat data-com- 
pression mechanism. 


T he Cadillac of portables. The 
Windows notebook of choice 
If you’re willing to pay $6400 for 
speed (the system has a DX4/75 
CPU), long battery life (5 hours), 


Vectra XU 5/90C 

Hewlett-Packard 

90-MHz Pentium PC with a 
design that our testers found 


“well-considered.” The XU offers 
IDE and SCSI-2 storage, net¬ 
working, and video acceleraton 
(via an S3 chip) integrated on the 



Vectra XU 5/90C 

motherboard via the PCI bus. 
Take the top off, and it’s easy to 
access the components. 


Watcom C/C+-i> 10.0 

Watcom 

N ow a complete graphical de¬ 
velopment environment. From 
a DOS, Windows, OS/2, or NT 
host, you can generate execut¬ 
ables for those platforms, as well 
as for NetWare and AutoCAD. ■ 



PLUGGER^ 

Plugger is an external hard drive that connects directly to the parallel printer port. Ideal 
(or data storage, additional capacity, bockups, file transfer or software installation. Plug 
the shockproof hard drive to the printer port ond your PC has an additional volume 
(D:\6tc.). Share it among oil your PCs! It's so portable, you'll never be without your data. 

Interfoce : parallel port 
Copadty : 120 MB to 810 MB 
Access :12 ms 


SHimiE® 

shuttle portable systems conned directly to either a SCSI port or printer port, thus avoiding 
costly controller cards and installation hossles. No need to open your PCs. Technologies 
include; Tope, DAT, Opticol, CD-ROM ond SyQuest. Softwore (or: DOS, OS/2, Windows, 
Novell, Unix and Apple. Shuttle is the fostest parallel + SCSI storage solution you can buy! 

interface : parallel port -t- SCSI 
Capocity :100 MB to 10 GB 

Speed : up to 95 MB/min. (SCSI), 25 MB/min. (parollel port) 




Call today for produtt information, reviews or the nearest dealer. 



Computer Connedions USA ® 1-800 438 5336,617 271 0444 - Computer Connections Germany ® 02102 93010 • Computer Connections France s 1 39 880688 
Computer Connedions Holland ^ 070 3209409 - Computer Connedions Swiss ^ 31 3027760 • Memory Technology UK ? 734 771 588 
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Hie Quickest W<v Ibr 
the CD-ROM Revolution 
to Pick Up Speed. 



Introducing the 4PleX Quad Speed CD-ROM Drive with a 1MB Buffer, 


If you’ve been waiting for CD-ROM drive perfor¬ 
mance to really take off, get ready to hold on tight. 
The new Plextor 4PleX leaps past the capabilities 
of 2X and 3X drives, and puts you in the forefront of 
the multimedia revolution. The fastest (600KB/sec) 
data transfer rate yet seen will whiz midtimedia 
video, graphics and animation across your screen, 
providing you with realism and excitement that 
slower CD-ROM drives can’t match. 


Plextor drives are designed for maximum perfor¬ 
mance and minimum downtime. They are built at 
an ISO 9002-approved factory in Japan, boast an 
industry-leading 70,000 MTBF (15% duty), and are 
covered by a two-year warranty. If you encounter 
any difficulty installing or operating a 4PleX drive, 
call our toll-free technical support line, where real 
people with real answers (CD-ROM is all they do!) 
win assist you. 


4PleX quad speed drives are available in both 
internal (standard half-height size for ea^ mount¬ 
ing in your PC) and external configurations. Both 
models feature a massive 1MB bufier, the largest 
ever found on a CD-ROM drive. They connect 
to your ^tem through a SCSI-2 interface, which 
offers tremendous performance advantages over 
the IDE- and ATAPI-interfaces used by many 
competing drives. 4PleX drives surpass MPC-2 
specifications, and are XA and Kodak Photo CD 
multisession compatible. 


Why wait? Join the multimedia revolution with a 
revolutionary 4PleX CD-ROM drive. Call toll-free 
8004PLEXTOR (800-475-3986) for more informa¬ 
tion and the name of a dealer near you. 


HQtieuHffii. 

flckirc 

AO> 410 M 

Drive 



Askforafi^e 


brochure, 

'75 Qumiiom 


hifchosingA 




4265 Burtcn Drive 
Santa Clara, CA 95054 
Tel: 408-930-1838 or 
Teh 80O-4PLEXTOB 
Pax: 408-9864010 


ffllOW, PJfijrUH-Ofnp, Ml liislit* ftfisierml- is a leRiatered troleiTwrt; (tfPlendflr Corp. Al] ™tber tiarteiniHts oi raBwterfld tfJwlfliTiadts (iiKdfienl JwldcTH. 
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In color. 

In no time. 

The speedy new 
HP Color LaserJet. 

You’ve already taken ihe first step 
into color printing. And It’s really 
made a difference in your users’ 
work. But as demand for color has 
grown, youVe noticed that w^hat they 
need is more speed. 

Now, with Hewlett-Packard’s latest 
innovation, you can take the next 
step. The new Color LaserJet printer 
It keeps pace with the workload by 
delivering up to 2 sharp, colorful 
pages every minute. Or 10 black 
& white pages. Now, multiple copies 
of reports and proposals can easily 
be done in color. Merged text and 


graphics documents are laser 
sharp. On plain paper And printed 
permanently. 

To make color easier to use, the 
Color LaserJet offers ColorSmart. 
For compatibility, there's enhanced 
HP PCL 5 and optional genuine 
Adobe" PostScript™ Level 2 software. 
Add an optional industry-leading HP 
JetDirect card and you’ve got a color 
laser printer that works seamlessly 
on virtually any network. 

As you’d expect, this move up to 
laser color comes with HP’s renowned 
commitment to service and support. 
For more information or a sample 
from the fast new Color LaserJet, 
call 1-800-821-8440, Ext. 8574." 

You do your job. Well do ours. 

HP LaserJet Printers 

HEWLETT 
mL'cM PACKARD 
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Solutions Focus 


Support for Phone Technicians 


The Newton Goes 


ANDY REINHARDT 


D ownsizing is a euphemism for the laying off of em¬ 
ployees, but it's also a clarion call to management 
to work smiuter and more efficiently with fewer 
people. The telephone companies of the tran¬ 
sitioning from a quasi-public monopoly to fiercely competitive 
private entities, have had to do a lot of both in the past 10 years, 
and there's more to come. 

The dirty little secret of labor reduction, however, is its enor¬ 
mous price in loss of collective knowledge. Workers who have 
honed their expertise, sometimes for decades, are suddenly gone, 
taking with them a refined understanding of problems and solu¬ 
tions. 

The only way for companies to pre.serve that legacy while re¬ 
ducing their employment ranks is to attempt to capture such wis¬ 
dom in software, using expert systems. This need, coupled with 


the growing complexity of the phone system and the drive to 
boost productivity, is spurring a new wave of automation at local 
and long-distance telephone companies. 

Considering how advanced the phone networks are, their op¬ 
erations are remarkably low-tech in certain labor-intensive ar¬ 
eas, such as field service. Until recently, repair technicians often 
got their assignments over the phone from a central dispatcher (a 


practice that's still common at smaller independent firms) and 
later filled out paper forms to record the results of service calls. 
These forms were then manually rekeyed into mainframe com¬ 
puters for tracking and analysis. Even now, technicians can com¬ 
plete just three to four jobs per day, on average. 

Phone companies are now trying to drive auiomation from the 
regional data centers into the hands of so-called craft techni¬ 
cians, the people in the yellow hard hats who test and repair 
phone lines. There are an estimated 100,000 such professionals 
in the U.S. alone, and as many as half a million worldwide. Con¬ 
sidering that they work on and around phone lines, their efforts 
don't currently take full advantage of the communications in- 
fra.struciure that's literally at their fingertips. 

Firms that supply equipment to telephone companies are now 

being pressed into de¬ 
signing for downsizing: 
Telephone companies 
are seeking products 
that will enable them 
lo automate field tasks, 
reduce their labor costs, 
and improve the overall 
work quality. One .such 
supplier is Harris (MeU 
btiume, FLj, whose Dra¬ 
co n division, located in Camarillo, California, de¬ 
signs and manufactures telephony test equipment. 
An early player in CATs (craft-access terminals), 
pocket PC-like devices that let line workers dial into 
service offices for dispatch instructions, Dracon has 
now struck out in a new direction with a hand-held 
computer that is based on, of all things, the Apple 
Newton MessagePad. 

Dracon’s ruggedized, custom-designed version of 
the Newton handles dispatch and other craft-access 
functions, and it also automates job tickets and results 
reporting through easy-to-use screen forms. But its 
biggest benefit is the intelligence that it delivers into 
the hands of field technicians. Tlie Dracon SuperTech 
2000 CD A (craft digital assistant) automates test 
procedures, delivers on-line help, and provides access 
to the repositories of data, schematics, and expertise 
that were formerly carried by hand or in the heads of 
workers—or were inaccessible in the field. How Dra¬ 
con progressed from its original vision of a hand-held system to 
the notion of customizing the Newton is a revealing taJe about de¬ 
veloping targeted solutions. 

The Dracon CDA also represents a major step in Apple’s effort 
to reposition its maligned PDA (personal digital assistant) as a 
vertical-market tool. (Industry wags quip that vertical markets 
are where failed consumer electronics go to die; however, the 



Norm SchiUBCi, 
SuporTech 2000 
pnKlud r!tan^£«f for 
Dracait and the 
prp^^s efiglneerlit^ 
fteveloiHiient leaiter. 






Harris/Dracon aims to 
boost its phone-repair 
productivity with a 
custom-designed, 
ruggedized Apple 
Newton MessagePad 
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BRINGING AUTOMATION TO THE FIELD 


Newton's situation probably isn't so dire*) Dracon's application 
is adesimble, high-visibility one for Apple: It involves blue-col¬ 
lar workers, harsh environments, and the potential for substantial 
productivity payback. If Apple and Dracon make this application 
fly, it could be a model for other vertical-market products. 

Both Apple and Dracon have the opportunity to apply the 
technologies of Dracon's CDA to other areas. For example, their 
nonexclusive arrangement allows Apple to leverage off Dracon's 
work in rnggedizing the Newton. This could help it sell in oth¬ 
er demanding environments, such as oihfleld exploration, min¬ 
ing, shop-floor control, utilities, and govemmeniai services (e.g., 
emergency response, traffic and parking control, census taking, 
and public hcaltli). 

Meanwhile, Dracon chose to use the Newton partly because 
of its object-oriented software environment. Although Dracon's 
software is now focused on telephone repair, its templates, scripts, 
and communications capabilities are general izable and reusable. 
Dracon hopes to eventually provide these software tools to other 
firms customizing the Newton for field-service applications* 

Testing the Loop 

Dracon is a major player in the market for line-testing and con¬ 
ditioning equipment in the heal, or subsenher, loop, that part 
of the phone network located between the customer site and 
the CO (central office), with products such as the DATU (di¬ 
rect-access test unit) Loop Conditioning System. The company 
I began the project that led to the birth of the SuperTech 2000 
CDA more than three years ago, before the Newton was even 
announced. The project's roots go back even further—to 1987, 
when Dracon expanded from miefoprocessor-based test equip¬ 
ment into the market for hand-held CATs, which were pioneered 
by AT&T and Bellcore* 

Line testing and conditioning are e*ssential aspects of POTS 
(plain old telephone service) because analog circuits are so sub¬ 
ject to quality degradation. To ensure an acceptable level of 
sound lldeliiy, technicians have to find failed components or line 
breaks and eliminate noise in the circuit. 

Before the advent of such devices as the DATU, these tests 
were perfonned by two people, a technician in the field and a 
partner in the CO. The Held technician carried a large phone¬ 
like device called a huir set (named for its ability to butt in on a 
line) and an assortment of analog meters for testing voltage and 
current. He or she would call the CO, ask a worker there to pro¬ 
vide a test frequency or sequence of tones on the line under test, 
and measure the results. This iterative process was easily bot¬ 
tlenecked when CO workers became overburdened. 

The DATU eliminates the need for a technician in the CO, 
because the field technician can call from ihe butt set directly 
to an interactive test system and use DTMF tones to control it* 
The DATU resides in the CO. Using tones, the field technician or¬ 
ders it to switch onto a specific line and then call back, perfomi 


The Challenge 

Hams/Dracon’s customers, the phone companies, 

wanted to: 

• Reduce the size of their field-service work force and boost 
productivity above the average of three jobs per day. 

• Move their data-processing workload away from central 
offices and into the field* 

• Break away from proprietary host/terminai systems and 
move toward an open client/server model. 

• improve their overall work quality through the use of expert 
systems* 

The Response 

These requirements propelled 
Harris/Dracon to: 

• Customize an inexpensive, mass- 
market hand-held system instead of 
designing a niche product. 

• Build a communications system 
invoiving both local- and wide-area 
wireless networks. 

• Obtain as many components as possible through licensing 
Instead of rolling their own. 

Tho Outoomo 

• The core Newton was wrapped in a 
tougier case and a protective rubber 
boot, fitted witli backlighting and 
wireless networking capabiiity, and 
loaded with software to automate 
phone-fine tests and repair tasks, 

• Dispatch, reporting, and job-ticket clo¬ 
sure are simplified and speeded up, 

• Expert-system software makes it easier for technicians to 
conduct complex, iterative tests and productively use a 
variety of third-party devices, 

• Distributed servers will eventually off-load schematics, 
network diagrams, and customer profiles from central 
hosts. 


L.9arne«l 

This experience demonstrates that: 

• New platforms carry inherent risks: 

The Newton hasn't fared as well in the 
market or attracted as much third- 
party support as was originally 
expected. 

• Hams/Dracon was surprised and disappointed by the 
paucity of development tools for the Newton but believes 
the situation is improving. 
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Amps cellular 


Key to the architecture of the SuperTech 2000 is its sImuKaneous use of two 
wireless networks: a spread-spectrum LAN and, for the time being, an analog 
cellular Knk from the truck to the operations center. Eventually, the PC In the truck 
will also house local data, which will reduce data traffic to and from the host. 


Portable 

test 

equipment 


diagnostic sequences, or provide a set of 
frequencies. 

Bui the process is still a bit like detec¬ 
tive work, which is why clever humans 
are needed to complete the process. Most 
craft technicians used to have only high- 
school diplomas; now, because of more 
complex digital telephony, some compa¬ 
nies require them to hold an associate de¬ 
gree or pass a test. And technicians typi¬ 
cally spend a few weeks every year being 
retrained by AT&T and other phone-equip¬ 
ment suppliers. 

When telephone companies first set out 
to automate field service, their first line 
of attack was improved dispatching. Repair 
workers make between $ 15 and $30 per 
hour, depending on their specialties and 
skill level, so one of the imperatives was 
to send out the right person for each job, 
not somebody who’s improperly qualified. 
To improve labor deployment efficiency, 
telephone companies implemented expert 
systems in their OSS (Operational Sup¬ 
port Systems) centers, which are regional 
facilities that oversee many COs. Among 
the information housed at OSSes are so- 
called outside-plant records, which are 
schematics of wiring plans, maintenance 


histories, and databases of customer-ser¬ 
vice options (i.e., whether customers have 
selected services, such as call wailing, call¬ 
er ID, or voice mail). 

When a service problem is first report¬ 
ed, the OSS conducts an initial automatic 
test through the lines. Computers in the 
OSS ask loop-based equipment to access 
a physical circuit, and the OSS then tests 
such factors as voltage, amperage, resis¬ 
tance, and capacitance on the line. These 
measurements arc fed into host-based ex¬ 
pert systems that compare the findings 
with problem profiles and provide a basic 
analysis of the fault. From this data, dis¬ 
patchers estimate the kind of technician 
that needs to be sent out; this saves mon¬ 
ey right off the bat if the problem can be 
solved by a Junior person, and it shortens 
the repair time required if the problem re¬ 
quires a more specialized person. 

The second method u.sed by telephone 
companies for improving labor deploy¬ 
ment efficiency was to issue dispatches 
by computer instead of verbally. Field 
technicians were given small CATs, typi¬ 
cally computers with built-in 1200-bps 
modems, that they could use to tap into 
a line and receive marching orders. These 


devices were usually proprietary, charac¬ 
ter-based terminals and relied on central¬ 
ized host systems in the OSS (most of 
which were initially DEC PDF-1 Is and 
VAXes and, later, Unix-based minicom¬ 
puters). Nowadays, CATs are more typi¬ 
cally DOS-/x86-based hand-held F^s. 

In 1987, Dracon introduced a slale-of- 
ihc-art CAT built around a pair of CPUs 
(an 8086 and an MC 6502) and a heated, 
backlit LCD. But the market failed to de¬ 
velop, and the company dropped the prt^d- 
ucl in 1989. According to Norm Schillaci, 
SuperTech 2(XK) product manager for Dra¬ 
con and leader of engineering develop¬ 
ment for the project, CATs posed numer¬ 
ous architectural problems. As terminals, 
they were reliant on the host, which af¬ 
forded little opportunity for distributing 
prixressing power. In fact, telephone com¬ 
panies preferred that CATs not be loo in¬ 
telligent; this kept prices down and mini¬ 
mized the cost of replacing any that were 
lost or damaged. 

One advantage of this approach, of 
course, was that new features could be 
implemented centrally instead of requir¬ 
ing individual devices in the field to be re¬ 
programmed. Unfortunately, CATs also 
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nvoulv Tired Of 

Waiiig For Reporls. 
Cal Us For An 
msiani sofeiiioa 


Sitting and waiting 
for reports is some¬ 
thing you no longer 
need to stand for. 

Because now, 
there’s new 
CA-Visual Express: 
A powerful, easy-to-use query and report¬ 
ing tool for Windows that gives you 
instant access to more than 20 databases 
What’s more, there are three levels of 
query-building methods that will make the 
novice or expert feel right at 
home: Quick Queries, Graphical 
Query By Example or SQL. 




Visual Express can access: 

. PC databases 

Btrieve. CA-Clipper /dBase. Foxpro. 
CA-Datacom /PC. Excel. Paradox. 
Text File. WATCOM SQL. XDB local 

• Server databases 

CA-lngres.DB2/2. Informix. 
Netware SQL. Qracie. SQL/aqq. 

SQL Server. SQLBase. Sybase. 

XDB client/server 

• Mainframe databases 

CA-Datacom. CA-IDMS. 0B2. SQL/DS 


Analyze Your Data Any Number Ot Ways. 

Visual Express features 
more than 40 built-in func¬ 
tions for extensive analy¬ 
sis. So you can summarize 
operations, analyze sales and build finan¬ 
cial reports. Plus, you can move this data 




ClMoilno I uv iaia tiorca Is at easy is pomi aid cllct. 

from one Windows application to the next 
with just a few clicks of the mouse. 



II S Easy To Turn Hard Data Inlo Beautiful 
Reports. With Visual Express, the only 
thing as easy as accessing your data is 
turning it into stunning 
reports. With just a few 
clicks of the mouse, you can 
use all your Windows fonts. 


Highlight key 
areas with 
lines and 
boxes. Add 
colors and 
shading. 

Embed full- 
color 2D and 
3D graphs and 
charts. Even insert your company logo. 

Best of all. Visual Express leads you 
through every step and lets you customize 
any part of your report in seconds. 

The end result: presentation-quality 
reports that speak highly of the author. 

New CA-Visual Express. For those who 
want brilliant-looking reports and easy 
access to data, the wait is finally over. 

CA-Visual Express 
Is Only $99: 

Regularly Priced At $495. 

Call 1-B00-225-5224. 
Dept. 27500 To Order Now. 



Qomputer' 

yiSSOdATES 

Software superior by design. 


NewGll-Visiial ENpress 

01994 Computer Associates International, Inc. Islandia. NY 11788-TDOa All other pnxtua names referenced herein are trademarks of thdr respective conipanksL 
limit one copy of CA-Visual Express per customer. Addilknal copies may be puichascd at Regular price. Msaframc servers require additional purchase 
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provided limiled information to craft work¬ 
ers, and users needed training to master 
their arcane syntax. 

A confluence of forces led Dracon to 
its next solution, which eventually became 
the SuperTech 2000 system. The first fac¬ 
tor was the .soaring amount of computer 
power that could be built into tiny devices, 
which made the u.se of traditional terminals 
indefensible in price/performance terms. 
The second factor was anticipation of de¬ 
mand for client/server solutions: While 
telephone companies wouldn't dispose of 
their OSS hosts overnight, breaking the 
hard coupling between back-end systems 
and field devices was an attractive first 
step. Third, the downsizing imperative and 
growing complexity of both the network 
and testing procedures dictated the need 
for smarter, easier-to-use field devices. 

Dracon conceptualized a new hand-held 
system that united some of the functions 
of a test meter, a butt set, and a CAT and 
added job-ticket processing, on-line help, 
and built-in cxperti.se. This vision required 
a general-purpose computer platform be¬ 
cause it had to be programmable, yet it 
also had to meet some stringent physical 
characteristics (e.g., small, lightweight, 
battery-powered, and rugged). 

The need for ease of use, which meant 
getting rid of all the ci^ptic text commands 
used on CATs, drove the adoption of a 
user interlace built on forms, check boxes, 
pick lists, and pull-down menus. Using a 
smart mobile device with a GUI would let 
Dracon hide the legacy systems in the OSS 
without requiring telephone companies to 
scrap or retool them. 

Another key early decision was to use 
wireless technology to connect the mobile 
device to other .systems. One drawback of 
CATs is that a physical connection to a 
wire must be made to download .service 
calls. Every time craft technicians attach a 
CAT to, or disconnect it from, the wires, 
they stress the physical connection points 
of both the phone system and the CAT. A 
wireless system not only avoids this prob¬ 
lem but also permits the exchange of data 
when the craft technician is driving be¬ 
tween job sites. 

Ironically, wireless technology also of¬ 
fers greater data bandwidth than current 
CATs (i.e., 56 Kbps or higher, versus 12(K) 
bps). At the same time, Dracon decided 
to implement a wire-line modem in the 
CDA as a backup in ca.se the wireless .sy.s- 
tem ever went out of commission. 

The Long Road 

Field devices used to be proprietary, says 
Dracon's Schillaci, but a few years ago, 
phone companies started issuing RFPs (re¬ 


quests for proposals) for DOS-based .sys¬ 
tems. ‘it wasn't that DOS was any better; 
it was that they [phone companies] were 
afraid of being boxed in by a closed sys¬ 
tem," he says. "They wanted the option 
of running third-party programs on these 
devices instead of relying on what the ven¬ 
dor supplied. And they wanted to be able 
to develop their own apps." 

In 1991, Dracon began looking at gen¬ 
eral-purpose platforms on which to build 
its combo unit. The first contenders, DOS- 
ba.sed pen computers from Grid Systems 
(which is now owned by AST), didn't fit 
the bill. Schillaci says that while these sys¬ 
tems were sufficiently ruggedized, they 


he telephone companies are 
attempting to drive automation 
from regional data centers into 
the hands of the people wearing 
the yellow hard hats. 

—Norm Schillaci, 
SuperTech 2000 
product manager for 
Dracon and the 
project's 
engineering 
development leader 


were Uxi heavy, didn’t have a long-enough 
battery life, and were too expensive. Fur¬ 
thermore, he says, their software tools and 
operating environment (DOS plus the Pen- 
Right shell) weren't robust enough for the 
target customer base and usage profile. 

Dracon also considered building its own 
DOS-based system from .scratch but ruled 
that out becau.se of high development and 
manufacturing costs. "We are not in the 
business of making general-purpose com¬ 
puters," Schillaci says. The company also 
rejected the idea of supplying an off-the- 
shelf (or an environmentally hardened) 
laptop for use in conjunction with a CAT, 
because this would have required techni¬ 
cians to carry two devices while in the 
field. The whole point was to roll all the 
necessary functions into a single system. 

Looking at options other than DOS- 
based systems, Dracon considered, and 
eliminated, several of them. The Eo .sys¬ 
tems, which ran the object-oriented Pen¬ 
Point operating sy.stem on AT&T’s Hobbit 
chip, were cast out for being too big and 
too costly. "The Eo had lots of integration 
[i.e., built-in cellular capability and a rich 
software environment], but it was heavy 
and very expensive," Schillaci says. "We 



saw it as a real disaster, and an analyst 
recommended against it." Systems run¬ 
ning General Magic’s Magic CAP or Mi¬ 
crosoft’s WinPad looked like they would 
not be ready soon enough. (As it turned 
out, the Newton shipped more than a year 
before the Sony Magic Link did, while 
the first WinPad systems are yet to be de¬ 
livered.) 

When former Apple head John Sculley 
announced the Newton, with its entry price 
of ju.st $800, Dracon was impressed. "We 
went, ‘Wow!’," Schillaci says. But equal¬ 
ly important were Apple’s image and atti¬ 
tude. "Lots of people were trying to figure 
out what a PDA was, but Apple had come 
the closest," he adds. "They had set up 
their own division. They had a reputation 
for being a pioneer. And they had signed 
up a lot of third-party partners, like Mo¬ 
torola and Toshiba." And, he notes, a con¬ 
sultant told Dracon that he expected only 
two pen/PDA environments to succeed 
over the long haul: the Newton and the 
WinPad. 

Although the Newton was aimed at the 
consumer market, Dracon decided to tailor 
the device for a vertical application. A key 
factor in this decision was the object ori¬ 
entation of the Newton operating system, 
which Dracon believed would make two 
things possible: the reu.se of code and ea.sy 
third-party licensing of software compo¬ 
nents. This meant not only that Dracon 
could obtain software functions from oth¬ 
er firms rather than inventing them from 
scratch (e.g., the SuperTech 2000 CDA 
can use VTIOO terminal-emulation .soft¬ 
ware from Ex Machina [New York, NY]) 
but also that Dracon could .sell the forms 
and procedures it created (e.g., a job-tick¬ 
et template or a .script for managing test 
procedures) to other vertical-market play¬ 
ers. For these reasons, concluded Schillaci, 
"We decided that going with the Newton 
was the safest thing." 

Customizing the Newton 

Dracon's original intent was to use an off- 
the-shelf Newton with an external com¬ 
munications module connected via the 
LocalTalk port: the target weight for the 
whole package was 2'A pounds, with an 
operating life of 8 hours per charge. 

But problems emerged quickly. A wide 
variation in field-lighting conditions dic¬ 
tated that the display be backlit, which 
would use up more energy and require ret¬ 
rofitting of the unit. More important, the 
Newton’s packaging—especially its un¬ 
protected screen surface—was not up to 
Dracon’s environmental specifications. 
Among the problems: the degree of safety 
from precipitation, the quality of the seals. 
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Jhts ad was designed and produced usmg Sent PagePius Into ^S other Sent products. 


TNC IVORLD'S 
DCSICTOP PUBLI 




Jf you don't already use Serirs PagePlus DTP, 
now's your chance! For a limited time you can 
the world's easiest Desktop Publisher 
FREE! The Serif Free Software Offer has 
been extended due to massive demand. 
There's 250,000 copies available, but 
this incredible value must er^d soon! 
PagePlus Intro is the little brother to 
PagePlus 3.0, our $99 power^packed rival 
to Aldus PageMaker, Intro is designed 
specifically for those new to DTP and is 
super-friertdly and flexible. And it's built on 
the same foundations that have made 
PagePlus 3.0 an international award-winner 
and world'Wide BesE-Seller, 

PagePlus Intro gives you everything you need 
to get started FREE. Even a DTP newcomer will 
quickly be designing high quality, graphics- 
packed flyers, letterheads and newsletters and 
getting great results on any dot-matrix, ink-jet 
or laser printer in color or b/w. And you'll Find 
out that DTP is real fun too! 

What's the catch? There's no catch. PagePlus 
Intro is simply the easiest way to find out 
about DTP.,, Once you've used one value- 
packed Serif product you'll want the rest! Join 
our hundreds of thousands of enthusiastic 
Serif PagePlus customers. Call right now for 
your FREE PagePlus Intro!!! 


JJJIJJ w-jjw - 

24-Hour Toll-Free Value Line, Open 7-Days. 

Please Quote Code - BY01 5 

* There is a nort-refundoble $6.95 shipping ond odniin change, Pleose hove yoar credit cord reody: VIso, MesterCad, Amex and Discover accepted. Limit one copy per household. You 
need Windows 3.1 and 2Mb RAM. Serif and PagePlus are trademadcs of Serif, Inc, Aldus ond PageMaker are tradennarks of Aldus Corp. All olher trademarks ocknowledged. Please mail 
checks or money-onders to Serif^ PO Sox 803, Nashua NH 03061. (603) 089-8650 and fax [603) 009-1127. PagePlus Intro can be collected free from Serif in Nashuo.,. call for details. This 
offer is limited to the first 250,000 US callers. Please olbw up to 20 days for delivery. PagePlus 3.0 is $99 ond the Publishing Suite is $199 avoilabla from Serif or other fine retailers. 
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Support for Phone Technicians 



Operating temperature range -20''C tO +44'C 

TlieniiBl shock resistance Unit VVill operate fof 1 
hour after ambient 
temperature change 
of ^O’C to +21’C or 
+21 *C to +66'C 

Water resistance Unit Is spla$h-re Si slant 

but not submersible 

Physicai shock resistance Unit can withstand 
multiple drops from 
up to 6 feet 


The Dracofl SupetTech ^0 COA nses Apple*$ Newten tech¬ 
nology wrapped in a mo® ru^cl case and enhanced 
with backli^ting, buiR-in wineless communications, and 
an improsed battery;. Apple is tee to incorporate these 
changra into attrer vertical-nwrkel im^ementations of 
tte Newton. 


Environmental Reqnirements for the Dracon SuperTech 2000 CDA 


and ihe placement of the speaker (see the 
table “Environmental Requirements for 
the Dracon SuperTech 2000 CDA”). For 
these reasons, Dracon decided to design a 
customized version of the Newton. 

The SuperTech 2(X)0 CDA is based on a 
standtud Newton cone, using the same mtiin 
printed circuit board as the Gelaio (i.e*, 
MessagePad 120) release of the product 
However, there are differences between 
the two mtxlels: Dracon Vs CDA has stron¬ 
ger plastic and a different case, is slighlly 
thicker than the Newton, doesn't have an 
infrared port, and has a different silk screen 
over the LCD. The screen is also covered 
with a Mylar shield, and there 
is a door to cover it when the 
device is not in use. Also, the 
entire syslem is enclosed in a 
rubber boot to further protect it 
against breakage. 

In addition, Dracon has add¬ 
ed backlighting behind the 
LCD and incorporated a 
new “fuel-gauge” battery 
tech nol ogy, wh i c h Fca in res 
a microprocessor in each 
battery pack that manages 
differeni power and re¬ 
charging characteristics 
Lransparenily to the system. 

This will allow seamless 
migration from the niekel- 
metaf-hydridc batteries the 
CDA uses today to more 
efllcient liihiiim-ion batter¬ 
ies in the future, 'fhe Dra¬ 
con CDA doesn't include 
an AC adapter because it’s intended to be 
used only on battery power and recharged 
on a supplied charge stand when not in 
use, Schillaci says that one reason Dracon 
chose both the Newton and the wireless 
technology offered by Digital Ocean (Le¬ 
nexa, KS) was their respective powerman- 
agemem capabilities, compared to other 
options. 

TTie CDA itself is only part of the Sii- 
pcrTech 20(K> system, which also includes 
commtmicaLions components for linking 
the Newton back to the CO and OSS. Built 
into the hand-held unit is a wireless LAN 
based on Digital Ocean's spread-spectrum 
technology, used for talking to a commu¬ 
nications bridge located in the technician’s 
truck or in a satchel. This wireless LAN 
can also he u,sed to interlace portable te.st 
equipment to the Newton (more on this 
later). The communications bridge, in mm, 
communicates to the service center via a 
wireless WAN; for now, Dracon is using 
analog cellular lechnoiogy, but eventually 
it could employ CDPD (Cellular Digital 
Packet Data), packet radio, satellite, or 


some other emerging technology. 

Digital Ocean's wireless LAN has a 
range of 800 feet and operates in the 902- 
lo928-MHz unlicensed frequency range. 
Instead of frequency hopping, it employs 
direct-spread radio lechnology, which Dra¬ 
con says uses less power and allows for a 
potential throughput of up to 2 Mbps (al¬ 
though, due to software overhead in the 
Newton, the actual rate is now closer to 
LocalTalk rates of 234 Kbps). 

Analyst Ken Dulaney, of the Gartner 
Group (Santa Clara, CA), points out that 
direct-spread technology is more subject to 
external interference than other technolo¬ 


gies. But because ihe nature of Dracon’s 
transmissions isn't very con 11 denilul and 
the signal range is fairly .shon, security is 
nol a big factor. 

Dracon chose lo adopl ill is two-level 
communicalions architect lire instead of 
equipping each CDA directly with a wirc- 
lcs>s LAN (either on a PCMCIA card or 
built in) for several reasons. First, the wire¬ 
less LAN creates a distrihuied communi¬ 
cations hub .surrounding each truck that is 
capable of supporiing more than one re¬ 
pair technician. This helps push the work 
load away from service centers and into 
ihe field, reducing ihc data tralTic going 
in and out of the OSS, It also breaks timing 
dependencies beiwecn mobile devices and 
host systems: The CDA doesn't have to 
have real-time access to the host, which 
permits greater tlexibility on botli sides of 
the communications link. 

Second, the LAN also supports non- 
CD A devices. This means that makers of 
portable test equipment can equip their 
products with compatible radios and then 
link them locally lo the CDA. 


Third, the wireless LAN uses less en¬ 
ergy than a WAN and operates at a higher 
data rate. To a certain extent, it also pro¬ 
tects Dracon's customers against the risks 
of evolving wireless-WAN standards: 
Rather than having to change every unit 
in the field to support a new technology, 
they only need to update the more easily 
replaced interfaces in the communications 
bridges. Of course, a wireless WAN card 
could still be installed in the Newton's 
PCMCIA slot by the customer. 

The notion of a communications hub is 
central to Dracon's long-term vision for 
the SuperTech 2000. For the time being, 
the Imck-based bridges (which 
are likely built on DOS- or 
Unix-based x86 computers) are 
mere relays that shuttle LAN 
traffic back to the service 
centers. But they will 
eventually become, or 
be attached to, distrib¬ 
uted servers containing 
some of the “outside 
plant" information 
tlull's now housed at 
the OSS. 

Thus, when a craft 
technician wants to ,see a 
wiring plan or look up a 
customer's service profile, 
the data transmission can 
occur locally and at faster 
LAN speeds instead of at 
slower WAN rates. Forms, 
templates, and customer in- 
Ibrmation can be maintained in the servers 
and updated via ix^riodic downloads from 
the service center. Job tickets can be dis¬ 
tributed in bate lies each morning in real 
lime and then collected when each Job is 
completed, instead of on demand. 

Using Hie CDA 

Third-party players will determine how 
much of the craft technician's work is even¬ 
tually iiUegraied into the Dracon CDA. 
Initially, the repair technicians wall still 
cari-y ponable test equipment around with 
them, so the actual measurement of volt¬ 
ages and frec|uencies won't be done by the 
Newton. But over time, these functions 
could be brought under the CDA's um¬ 
brella or even designed into PCMCIA 
cards. To encourage such integration. Dra¬ 
con will publish the HAPI (Harris API) 
.specification, which outlines the roughly 
50 function calls and 50 frames and tem¬ 
plates that it has added lo the Newton en¬ 
vironment. 

The closest kind of integration would 
make use of cither the wireless LAN or 
the CDA's RS-232 serial port. Makers of 
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Accommadatin^ the new extended Length 
data-grade Bmm media^ the EXB-S50SXL 8mm tape drive can 
store 1-4 gigabytes of compressed data per cartridge. That's nearly 
two times the capacity of DDS-2: drives. Using the EXATAPE'* 160XL 
data cartridge with its Recognition System assures users of the 
highest data reliability and integrity. And this new high-capacity 
tape drive can read the tapes written on any of the 750,000 
Smm tape drives in use today. Seamless integration with 
latest-generation Smm libraries QK 


protects your Smm investment. 
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portable test equipment, such as CTC, Tek¬ 
tronix, and 3M, could reengineer their de¬ 
vices to contain a wireless LAN or serial 
interface and then develop Newion-based 
software to access, configure, 
and control the device. The re¬ 
sult would allow a craft tech¬ 
nician to receive work orders, 
perfoim tests using third-par¬ 
ty devices, incorporate mea¬ 
sured results into reports* and 
close Job tickets from a single 
user interface* So far, no test- 
equipment makers have pub¬ 
licly committed to supporting 
the Dracon CDA, hut the com¬ 
pany is working closely with 
four major players, of which 
it expects at least one to attach 
a device via serial and another 
via tlie wireless LAN. 

If this third party doesnT 
want its product to directly 
connect to the CDA, there's an¬ 
other possible integration op¬ 
tion: supplying Newton-based 
support software. A device 
maker could provide instruc- 
lions on how to control and 
configure its product; advice 
on how to interpret results; or 
even forms into which to enter 
measurements for analysis, in¬ 
corporation into a report, trans¬ 
mission to the OSS, or input to 
an expert system. 

According to Schiilaci, all 
the programs that are now In 
development for the CDA are 
graphical and “tappable.” If 
any text entry is required, ihey 
use an on-screen keyboard for 
hunl-and-peck lext entry, not 
the Newton's handwriting rec¬ 
ognition, (There are also ap¬ 
plications that use digital ink; 
more on this later,) Changes 
to applications can be down¬ 
loaded lo flash memory . 

Certain Newton functions* 
such as ihc Iniclligent Assis¬ 
tant, will not be available for 
crafi-technician applications* 

But other built-in capabilities, 
such as the ability to record names and ad¬ 
dresses, will be. In addition, data values 
that are created and used by CDA pro¬ 
grams won't be accessible to nonnal New¬ 
ton applications, so the data can be pro¬ 
tected from corruption. 


Coming to Market 

The Dracon SupcrTcch 200t) CDA is still 
in development, with the first customer 


shipments planned for sometime between 
March and May. Schillaci expected to be¬ 
gin beta-testing software in November 
1994 and estimates the final code size will 
be about 500 PLB. 
Dracon is current¬ 
ly working close¬ 
ly with Bell South, 
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SuperTeeh 2000 Software 

! Tile rtiain screen of llte suits is ealted 
. the Presentniieii Muuager. From Ifils 
J starting page, craft teclinkian^ can 
recehre work orders, perfoim dired- 
! accisi aitd nniltaine test^, and 
I lirtorhiot to third-paitv meters. 
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leclintcians receive dispatches frcmi 
the service office, enter eotnmente, 
and dene ost the |i>b ffeket. 
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Tile Oired Aeeese Test Unit screen 
ii I he heart of the CDiTs Automated 
tell capability* Instead of having to 
pifnch the keys:id a butt set^ the 
craft technician merely selects 
tashsirom this graphical screen, 
and tire peffbmis the correct 
left sequence. 
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GTE, and Pacific Bell on its CDA, he 
adds, and is also lalking with Bell Ailmuic* 
Nyriex, and other independent telephone 
companies* 

Pricing hadn't been set by the time this 
went to press* but Schillaci says the cost 
will be value-added, meaning it will re¬ 
flect the base $800 price of the Newton 
incremented by the value of Dracon's nu¬ 
merous enhancements and software capa¬ 


bilities. By way of comparison, Schillaci 
notes that less-functional CATs sell for 
between $2500 and $5000. “There real¬ 
ly aren't any competitors for this [CDA] 
now," he adds. 

The precise manufacturing details also 
were not firm at press time. The most like¬ 
ly scenario is that Apple will manufac¬ 
ture the CDA under contract 
to Dracon, using excess plant 
capacity in Taiwan and Japan, 
and Dracon will handle the fi¬ 
nal testing, configuration, and 
delivery out of its Camarillo* 
California, facility. 

This relationship between 
Dracon and Apple, Schillaci 
claims, offers each party the 
best of both worlds, “Our ex¬ 
pertise is ruggedized prod¬ 
ucts—I preventing] what the 
environment, sunlight, and so 
on can do to products," he 
says* ’'Apple understood the 
limits of their design. We're 
going to ruggedize it, and then 
they or anybtvdy else can Ic- 
veruge off that." 

The selling proposition Tor 
the SuperTeeh 2000 CDA is 
thus tlireefoid, Schillaci says. 
“We will save you money 
today*" he says, through in¬ 
creases in efficiency and re¬ 
duction in costs* He adds that 
''we will save you money 
tomorrow" by putting in a 
distributed, TCP/lP-based net¬ 
work infrastructure and re¬ 
ducing the difficulty of mi¬ 
grating your back-end OSS 
systems* And "we will even 
make you incremental rev¬ 
enue," he notes, because sup¬ 
port for digital ink and sig¬ 
nature capture on ihe CDA 
will enable ihe repair people 
in the field lo sell services 
to customers and take orders 
from ihem right on the de¬ 
vice's screen. 

The only caveat is offered 
by the Gartner Coup's Du¬ 
laney, fomiedy a manager at 
Grid Systems, who has traveled down this 
road before. “The phone companies will 
want supplies of these devices for five 
years," he warns. “But doing special or¬ 
ders is not Apple's paradigm* That's what 
killed us at Grid." ■ 

Andy Reinhardi is BYTE's West Coast bu¬ 
reau chief. You can reach him an the Internet 
or BIX at areinhardt@hix.cmc 
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With LapLink for \^dows, there 
isn't a PC you can't get your hands on. 


You can't always get your hands on your 
^ rovir^g users' notebooks. Which, bearing 
in mind how often they need attention, 

' can be a real pain in the arm. But don't 
worry - because now even if you can't be there in person 
— if you can get hold of them, you can get 
hold of their PC. 

That's because, no matter how 
far away you are, LapLink's fast Remote 
Control puts any notebook or desktop 
at your fingertips, giving you complete 
access to programs, data, configuration - 
everything - both in DOS and Windows. And Remote Control 
learns as you go, so the more you use it, the easier it gets. 


Of course, you still get all the high-power 
file transfer facilities LapLink has always been famous 
but now upgraded and improved to make your job even 
easier. Clever features abound, like Multiple Simultaneous 
Connections, that lets you resolve an entire group's 
problems simultaneously; Speed Sync, to increase file 
transfer rates up to 25 times; Callback, for telephone 

economy and security; and Chat, a pop-up 
window for reassuring dialogue with your 
remote user while you get on and solve their problem. 
And, because LapLink for Windows uses a 
universal video driver supporting 
multi-video standards, 
compatibility and set-up 
hassles axe reduced to 

l! 

the absolute minimum. 

In short, LapLink for Windows 
is an essential tool for anyone 
looking after PCs on the road or on 
the network. 

So, get your hands on the scissors and clip the coupon 
for more information. 


I want to get hold of more information on LapLink for Windows 
and my FREE demo disk, please rush them to me. BYTE 01/95 


NAME. 


. POSmON. 


COMPANY. 
ADDRESS _ 


TEL_ 


FAX 


I would also like to hear about 
LapLink V for DOS □ 
CommWorks LJ 
from Traveling Software. 


TRMLING 

SOFTWARE 


Traveling Software, PO Bo^ 2, Twyford, Reading, Berkshire RGIO 8BR, 
United Kingdom, Tel: 01734 828830, Fax: 01734 344622 
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Bringing software into the world is a 
little like bringing up children. You 
always know where they start, but you 
seldom know where they’ll end up. These 
days, with illegal use of software so 
common, concerned developers have 
gorxl reason to worry about the products 
of their labor. That’s where HASP* - The 
Professional Software 
Protection System, 
comes in. 

lake a respon¬ 
sible babysitter, 

HASP accom¬ 
panies your software 
wherever it goes. With HASP 
there, your .software won’t run out of 
control. Without HASP, in fact, your 
software won’t run at all. 

For developers, HASP provides the 
highest level of security and reliability. 
For legitimate users, HASP is a friendly 
and transparent solution. Once 
connected, they won’t even feel it’s there. 

And if your child wants to play witli its 
friends, a single NetHASP lets it run free 
around a local area network. But always 
under your supervision and control. 

Get serious about software 
protection. Since 19B4, nearly one 
million HASP keys have emibled 
thousajids of software developers, in 
more than 60 countries, to protect their 
software. To find out why HASP is 
considered the best product in the 
market, order your HASP Developer’s 
Kit today. 

1 - 800 - 223-4277 




ALADDIN 


The Professional's Choice 

North Aladdin Software Security Inc. 

America Tel: (800) 223 4277.212-564 5678 

Fax: 212-5643377 
E-mail: salesC3>lias|).com 

Inti Office Aladdin Knowledge Systems Ltd. 

Tel: 972-3-537 5795. Fax: 972-3-537 5796 
E-mail: aladdin@aladilin.co.il 

United Aladdin Knowledge 

Kingdom Systems UK Ltd. 

Tel: 0753-622266. Fax: 0753-622262 

France Aladdin France SA 

Tel; 140 85 98 85, Fax: 141 21 90 56 


member of 




banswHh 

NelWbre 





«DrOS/Z 



MKltOSOFt 

WINDCWS.« 

COMR\nBl£ 


■ Aastralia Conlab 3 8085685 ■ Benelux Aladdin Benelux 080 782008 ■ Czech Atlas 2 766085 ■ Chile Micrologica 2 222 1388 

■ Denmark Bcfundsen 39 577100 ■ ^ypt Zeineldein 2 3604632 ■ Finland ID-Sy.stems 0 870 3520 ■ Germany CSS 201 278804 

■ Greece Unibrain 1 6856320 ■ Italy Partner Data 2 26147380 ■ Japan Athena, 3 58 213284 ■ Korea Dac-A 2 848 4481 

■ New Zealand Training , 4 5666014 ■ Poland Sy-stherm 61 480273 ■ Portugal Futurmatica 1 4116269 ■ South Africa D Le Roux, 11 886 4704 

■ Spain PC Hardware, 3 4493193 ■ Switzerland Opag 61 7169222 ■ Taiwan Teco 2 555 9676 ■ Turkc>- MikK)beU 312 467 7504 
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Beyond Net Surfing 



JOHN R. VACCA 


t’s easy to get tangled up in the 
Internet: Finding infonnadon ean 
take too long. Servers might be 
down. Connecdons mysteriously 
croak. You have to know which ven¬ 
dors and collections to search, as well 
as the specific query language for the 
system. You have to be careful while 
formulating your query. You some¬ 
times have to look through too many 
hits, which are not sorted in order of 
relevance. You are working under pres¬ 
sure while paying for connection time. 

And if s hard to avoid distractions— 
scrolling through the Simpsons news- 
group instead of tracking down those 
files on new object management tech¬ 
nologies, for instance. 

Nevertheless, the Internet provides 
access to a worldwide collection of in¬ 
formation resources and services. But 
for a new user, it can be confusing. Nav- 
igating the network can be an exercise 
in frustration for even the most ambi¬ 
tious net worker. 

Fortunately, software is available that 
can help. Many users are turning to the 
Mosaic program—some estimate its 
usage at I million. This browsing soft¬ 
ware gives you a graphical interface 
for navigating the Internet. It*s proba¬ 
bly the most popular means of wend¬ 
ing through the WWW (World Wide 
Web)—that hyperlinked cornucopia of 
information resources. But Mosaic is 
more than an easy-to-Ieam GUI for net 
surfing. It can also be a tool for pub¬ 
lishing infomnadon on the WWW. 

Mosaic was developed at the National Center for Sopercom- 
pudng Applications, at the University of Illinois at Urbana-Cham- 
paign, as an Internet-based, global, hypermedia browser. It allows 
you to hunt for, retrieve, and display documents and data from 
all over the Internet. lt*s a window on the ever-expanding world 
of on-line information. 

As a hypermedia browser designed for searching and retriev¬ 


ing, Mosaic provides a unified interface to the di¬ 
verse protocols, data formats, and information 
archives used on the Internet. Mosaic draws these 
disparate pieces into a seamless picture that you 
can view w ith relative ease. Once you've locat¬ 
ed a publisher's home page—the screen of the 
National Institute of Standards and Technol¬ 
ogy’s home page (on page 78) is a good exam¬ 
ple—you just click on a table-of-contents-like 
listing to jump to the information you want. 

With Mosaic’s hypermedia-based interface, 
hyperlinks are embedded in richly formatted 
documents that can include color images and 
sounds. "'Mosaic provides the mechanisms for linking text, sound, 
images, and animations,” says Leslie Southern of Ohio Super¬ 
computer Center User Services (Columbus, OH), “Our server 
links to other servers with common interests. While some servers 
are implemented in an outline format, we have gone to great 
lengths to integrate the information in our server.” 

At the Ohio Supercomputer Center, for example, the system is 


Mosaic is more 
than a GUI for 
navigating the 
Internet; it’s also 
a tool for doing 
business on the 
World Wide Web 
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sei up so you can browse through infor- 
mation on the center's computing facili¬ 
ties. Calendar items, center initiatives, and 
news releases are closely interconnected, 
so users can retrieve associated iiifonoation 
from any direction. Links arc also used to 
corresptmd to the level of detail provided. 

Furthermore, the interface allows all 
information located around the world to 
be interconnected in an environment that 
pcnrtits users to Qavel through the infor¬ 
mation by clicking on hyperlinks. ^'Yoii 
can move around within complex docu¬ 
ments, as well as from document to docu¬ 
ment across the network, simply by click¬ 
ing on these hyperlinks ” explains Frank 
Baker, a member ot The National Center 
fo r S u perc ompu 1 1 n g A pp I i c at io ns ’ M osa- 
ic development team. You use the same 
interface for both navigation and docu¬ 
ment viewing; you can even retrieve in- 
foniiation from Gopher, a versatile menu- 


driven information system, or from W AIS 
( Wide Area Infomialion Service) or anon¬ 
ymous FTP (file transfer protocol) servers 
without moving to a different application 
for each one, Baker adds. Mosaic lets you 
use a consistent, graphical interface with 
these hard-to-use Internet tools. 

The Mosaic interface is based on the 
idea of hypermedia, where electronic 
links—known as hypeHivks —are embed¬ 
ded in richly formatted documents that 
can include full-color images and sound, 
Tliese documents are presented to users 
as pages in an iiiicractive, scrollable, on¬ 
line book (see the .screen of the Jet Pro¬ 
pulsion Laboratory document on page 78 
for an example). 

You can Utke advantage of the full-text 
and index-based search tools provided 
by WAIS to locate a particular document. 
As development continues, the system's 
llexible design allows other infoiToation 


and data resources, such as relational data¬ 
bases, to be integrated into the Mosaic en¬ 
vironment. 

Mosaic and WWW 

Mosaic is part of the WWW environ¬ 
ment—a sy,stem for maintaining distrib¬ 
uted hypertext that originated at the Eu¬ 
ropean Laboratory for Particle Physics 
(known as CERN) in Geneva. Initially de¬ 
veloped to keep track of researchers' in¬ 
formation and to provide scientists with 
an easy methtxJ of sharing data, the WWW 
is growing into one of the world's most 
widely used environments for information 
publishing. 

To access the information stored in 
WWW repositories, you must use a client 
or a browser. “Mosaic is one of the most 
popular browsers,” says Craig Schlenoff, 
an information technology manager at 
the National Institute of Standards and 


Setting Up a Server 


T O disiribate inromiation via the WWW, 
you first need to set up an HTTP server. 
The FiTTP protocol is stateless, lightweighL 
and extremely fast, and it provides capahih- 
lies that are not found in earlier protocols, 
such as FTP. 

One of the first steps in selling up a .sender 
is gelling server software. HTTP serv^er sofl- 
wiirc is avuilahle from various WWW souaes 
for Lhiix, Macintosh, Windows, and VMS 
sysiems (see htEp://info.cern.ch/hypertext/ 
WWW/Daemon/Overview, hi ml for more 
infariiuuion on writing servers and gateways 
in general}. 

Unix Servers 

NCSA hnptJ. fliis is available at the URL 
(univei'sa! resounee locator) ftp. 7 /fip.ncsa.uinc 
.ed 11/Web/nc sa_h tipd. 

CERN hnpd. CERN's serv'er is available 
for anonymous FTP from info.cern.cli (the 
URL is http://info.cem.ch/hypcnext/WWW/ 
Daemon/S Lain s.htiul). Ii's al.so availahle from 
many other sources; use your kx:al copy of 
Ai-chic to search for *‘www*' to find a near¬ 
by site. 

GN Gtiph^^r/HTi P sf^rver. T'he GN .server 
is unique in dial it can serve WWW and Go¬ 
pher clients (in their native imxles). This is 
a good scrvci' for those migrating from Go¬ 
pher to W WW, although it does no! have the 
server-side script capahililies of the NCSA 
and CERN servers. See the URL htlp://liopf 
.mathnw'u.cdii/. 

Perl setrer. T his is a server written in the 
Perl scripting language, called Plexus, for 
which documentation i.s available at the URL 
hi l p //bsd i -com/server/doc/ plexu s. him L 


Macintosh Server 

MacHTIT is available at the 
URL http://www.uth.tme.cdu/ 
mac_i n fo/mach i ip_i n I'o. h tm J, 

Windows and NT Servers 

/77TP5. A .server for hi tel - and 
Alpha-based Windows NT systems, tl’s avail¬ 
able via anonymous FTP from emwac.ed 
.ac.uk in the directory pub/https tthe URL is 
rip://cmwac.ed.ac.uk/pub/hitps). Make sure 
to download die version that's appropriate 
for your particular processor. You can either 
read a detailed anriouneetncn! at the FTP site 
or use the URL rtp://etnwac.ed.ae.Lik/pub/ 
https,txt. 

NCSA htfpd for Windovv.K. This set vei' in¬ 
cludes most of the features of the Unix ver¬ 
sion, including scripts twhich generate pages 
on the fly, based on user input). This server 
is available by anonymous FTP from ftp.ncsa 
.uiuc.edu in die Web/ncsLt_hUpd/conlrih di¬ 
rectory as the file whip! !ab6,/.jp, or at the 
URL ft p://ftp. ncsa.utue.Li/Web/nesa J] E i pd/ 
contrib/whtp I I ab6.zip. 

SerWeh. A simple, effective server for 
Windows. IPs available by anonymous FTP 
from winftp.cica.indiuna.edu (or one of its 
mirror .sites, such as nic.switch chl. a.s the file 
scrwebQ3.zip, in the directory /pub/pe/winT/ 
winsock. There is also a Windows NT ver¬ 
sion of SerWeb, available by Linonynious FTP 
from einwac.cd.ac.uk as the ille/pub/scrweb/ 
serweb_i.zip. 

WEB4HAM. Til is server is available via 
anonymous FTP from ftp. in formatik.uni- 
hamburg.de as the file /pub/net/winsock/ 
web4ham.zip. 



OS/2 Server 

OSlHTfPD. For informa¬ 
tion, see die home page foi- 
details tthe URL is ftp:// 
ft p. netconucom/pub/k fan/ 
overview.Iitml) or fetch 
the ptiekage by ationymous 
F^rP from ftp.nctcom.com in the directory 
pub/kfan. 

DOS Server 

itutsUc.Mj is an Internet serv¬ 
er package for DOS that includes HTTP and 
Gopher servers. It can be obtained via anony¬ 
mous FTP from inoi ganic.Sx'hem.uf Ledu or 
h i och e m i stry' ■ c w ru .ed u. 

VMS Servers 

CERN HTIT Jbr VMS. This is a port of the 
CERN sener. It's available at (lie URI., http:// 
dc lo nl i nc x'c rn. eh/d i s k $ u ser/d u n s/doc/v m s/ 
distribulion.html. 

Reunion 6 Thnadcd HTTP Sender. A na¬ 
tive VMS server that uses DECthreads. This 
offers a performance arlvantage, because VMS 
has a high overhead for each process, which 
is a prxjblem for the frequently forking NCSA 
and CERN servers that began life under Utiix. 
A multithreaded server avoids this overhead. 
It’s available at the URL hltp://kegl 1 .eng 
.o hio-staie. edu/ww w/d oc/se^-ve rin fo. h tm I. 

Amiga Server 

NCSA's Lhiix sewn T1iis Unix server has 
been ported to the Amiga and is bundled wi th 
the AMo.saic browser. See die URL http;// 
i nst i. phy sics,su ny sb .ed u/ A Mosaic/home. htm ] 
for details. 
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Color is color, unless 
you want performance and price. 


New Phaser "*140 Color Printer; $1^695. 

At last there’s a low-cost printer with world-class 
performance. It lets your business hit the ground running. 
Start with 360 dpi resolution on plain or glossy paper, 
transparency or back-print film. Pour on Pantone's 
certified color and Adobe™PostScript'^ Level 2. Rip 


through image processing at RISC-speed—^the fastest in its 
class. The Phaser 140 supports PCs. Macs, and networks 
simultaneously. And it’s from Tektronix, a Fortune 
500 leader^ where value in workgroup 
color printers now starts at only $1,695, 
and doesn't stop until you finish first. 



Tektronix 

/ 


fTBB QUt^Ut sa/nple. QBi\ 

m exl toes. 


Circle ±20 on Inaulry Card. 
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Feature 


Technology (Gaithersburg, MD). Be¬ 
cause of its hypertext approach. Mosa¬ 
ic makes following references as easy 
as turning a page, Schlenoff says. “This 
allows readers to escape from the se¬ 
quential organization of pages and pur¬ 
sue topics that interest them.” 

This ease of moving around the In¬ 
ternet is one reason why Sun Micro¬ 
systems (Mountain View, CA) put its 
information on a WWW server. “As you 
know, the World Wide Web is explo¬ 
sive—more than one Web server a day 
[is] being added onto the net,” explains 
George Paolini, a network manager for 
Sun. “We see the Web as a way to 
communicate many things about our 
company: product information, service 
infomiation, marketing our viewpoint, 
and so on. The Web technology allows 
us, for example, to include URLs [uni¬ 
form resource locators] in our product 
ads and gives us a place where people 
can get more information distributed.” 

Building on WWW’s initial structures. 
Mosaic uses a client/server model for in¬ 
formation distribution. A server sits on a 
machine at an Internet site and answers 
queries sent by Mosaic clients, who can 
be located anywhere on the Internet, To a 
user, the client looks like any other ma¬ 
chine application, except it has immedi¬ 
ate access to information located all over 
the world. 

These pieces of distributed information 
that are sent from servers to clients arc 
known simply as documents. These docu¬ 
ments, available through Mosaic, describe 

One of Mosaic’s nifty navigation tools is the history 
window (left), which lists the available documeiits 
relating to a certain subiect. By douMe-ciicking on the 
name of the f9e, you can jump to that document and 
view tt. At center Is a typical stop on the data highway 
known as the WWW. This page is from a document 
about Jupiter, published by the Jet Propulsion 
Laboratory. At right Is the home page of the National 
Institute of Standards and Technology. By clicking on 
underlined text, you can jump to the information linked 
to the corresponding Nne In the table of contents. 


Coming Attractions 

S ome of the services that users can expect to 
appear during the next stages of the commer¬ 
cial Internet evolution include the following: 

• Company and service information with 
graphical impact. 

• Listings and personal addresses on the WWW 
on-line service directory. 

• Automated B-mail and fax forwarding that 
provide immediate response to customer- 
requested information. 

• E-mail list management and distribution. 

• File tran.sfer and archive services. 

• Multiple hyperlinked pages describing products 
and services connected to business information 
and support services. 

• Complete Internet connectivity and 
maintenance services, from simple dial-up to 
high-bandwidth direct connections. 


how to navigate through the WWW. Sep¬ 
arate documentation exists for each of the 
three available Mosaic versions. Informa¬ 
tion about all three versions is also avail¬ 
able on-line through the Mosaic entry page. 

Clicking Through History 

A Mosaic hyperlink is designated by un¬ 
derlined text, which indicates that a link 
to another document exists. To view an 
attached document, you click on the un¬ 
derlined text. Mosaic maintains a histo¬ 
ry window on every document that you 
view (see the screen). Clicking on the Back 
and Forward buttons lets you travel for- 


NC^ Mostic - Welcome to Jupiir 
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Add Cunetrt To Hnlilsl 
Menu Editor... 
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Jupiter Planet Profile 

♦ Diameter N2.800 km 

• Average Distance fiom Son 20 j AV 

♦ Mast I 90 X 10(27) kg 

♦ Mean Denssty 13M Itf/cubk meter 

• Esc^e Vdoctiy 59500 

♦ RotaboopenoH 9 * houfi 

♦ RevoMtott Period 11 86 years 

♦ Orbe Eccentnerty 0 048 

# Ohliqudy 3.08 degjrees 

• Orbit Infhnanoo 1 3 degrees 

• VjBiml Genmetnc Aliedo 0 44 

• Mean tenyierature 120 K (cloud tops) 

• Attnorpbent Cornponentr 

• 90% hydrogen, 

• ICP/iheliuDV 

• 07% methane 

• Ring Fasnt nig infrared spectra imply dark tock fragments 


■ ward and backward through the win¬ 
dow’s history. 

Clicking on the history window itself 
displays the list of documents you have 
viewed. Double-clicking on any docu¬ 
ment title takes you to that document. 
The first document on the list is the 
aforementioned home page —the docu¬ 
ment you see when you first enter Mo¬ 
saic. Clicking on either the Home or 
Home Document button automatically 
takes you to this document. 

Ohio State University, located in Co¬ 
lumbus, uses its home page as an on¬ 
line public faculty/staff directory. “This 
page contains only text, but it is quite 
useful for looking up people in the col¬ 
lege,” says system administrator Kurtis 
Lindemann. “Within the next couple of 
months, there will also be a private ver¬ 
sion of the faculiy/staff directory that 
has pictures, voice annotations, movies, 
links, and whatever else each faculty 
member would like his or her home page 
to look like,” 

Mosaic as a Commercial Tool 

Long viewed as a refuge for academics, 
researchers, and hackers, the Internet has 
taken a significant step toward becoming a 
national electronic marketplace with a new 
high-speed business-to-business network 
called CommerceNel. Backed by Silicon 
Valley companies such as Amdahl. Ap¬ 
ple, Intel, National Semiconductor, and 
Sun, the CommerceNet network has em¬ 
braced Mosaic to help it achieve its niche 
in the commercial electronic marketplace. 

CommerceNet permits Internet-con¬ 
nected companies and individuals to buy 
and sell goods by using Mosaic as an inter¬ 
face to look up and exchange information, 
as well as to collaborate on engineering 
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Higblifiniorniative 
business appllcalions 
can also be greal- 
looking. 




n— 









Developers: 

Bet YOU Haven’t Seen 
Xbase Like mis Beiore. 
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Mission-Critical 
Cllent/Senrer 
Repository-based 
Native Code Compiler 
Fully Scalable 
Class Libraries 
OOP 


It's easy to create 
Windows applications 
wtib browsers and 
editors that design 
and manage the 
process. 


With CA-Visual Objects^ developing new applications is a sight to behold. Because for the 
first time, the ease of use of visual programming has been married with the fourth genera¬ 
tion power of an Xbase language 

The result is the only application development tool that gives you full object orientation, 
GUI support and client/server architectures combined with existing 
Xbase technologies and databases. 

And the advanced technology of Visual Objects doesn't stop there 
The object orientation includes inheritance polymorphism and encap¬ 
sulation. And the native code compile- boasts an engine that drives 
Visual Objects at a speed that’s as fast as lightning. Plus, the reposi¬ 
tory-based interactive development environment includes class 
browsers, painters, editors and prebuilt classes. 




I 

Ci-Vlsual 

OUecR 


s 


Computer' 

/ISSOOAT^ 

Software superior oy design. 


For More Information, Call VBOO-225-5224, Dept. 14500. 

Phone soon for a closer look at new CA-Visual Objects. Your mind won’t believe what your 
eyes ate seeing. 

Hewcil-Visiiaioiilecis 

© Computer Associates Intcmattanal. Inc., Islondia. NY t1788-7D0a 'Light Ub'graphic devdoped in conjunetton with Light Lib" Business for 
Windows from DFL Software; inc. All products rcferEnced herein are cradenurks of their respective companies 
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Feature 


Building HTML Documents 

O nce you've used NCSA Mosuic for a while, you may want lo create your own docu¬ 
ments or home pages and make them available to the WWW. ir you're familiar with a 
markup language, such as Tex. Latex, or troff, you’ll make the transition to HTML (Hypertext 
Miirkiip Language) readily. 

You can write an HTML document with any text editor. Tr% the Source button of your 
brow'ser (or save it as iui HTML file) to look at the HTML for a page you find particularly in¬ 
teresting. The odds are that writing an HTML document will be a great deal simpler lhan 
you'd expect, if you're used to marking up text in any way. HTML should be intuitive. 

A beginner's guide to HTML is available at the LT^L (universal resource locator) http:/ 
WWW.ncsa.uiuc.edu/General/Intemet/WWT\7HTMLPrijnenhtmI. You can also tind a ]>lain-tcxt 
version (at the URL fip://ftp.ncsa.uiuc.edu/ncsapubs/WU"W/HTMLPrimcrXxt) and a com¬ 
pressed PostScript version tat the URL flp;//ftp.ncsa.uiuc.edu/ncsapubs/WW'W/HTMLPrinier 
.ps.Z), Because the latter tw'o are FTP URLs, you cun letch them by hand using FTP if you do 
not yet have a WWW browser. 

In addition, there is a good set of HTML documentation available at the URL http://www 
.ucc.ie/info/neL/litm ldoc.html, luid there's an HTML primer with a URL of http://ww'W'.vuw^ 
. ac. nz/wh o/N athan .Tork i n gt on/s deiis/w w w - h I m I. h tml. 

Again, to learn the particulars, see the relevant on-line documentation. 


and other projects. Backed by $24 million 
in federal government and industry 11- 
nancing. it is one of the first significant 
efforts to bolster the Internet by provid¬ 
ing more robust software with the .securi¬ 
ty features needed for electronic commer¬ 
cial transactions. “Buyers and sellers can 
now meet on the network and trust each 
tHher/' says Jay Tenenbaum, chainiian and 
founder of Enterprise Integration Tech- 
nologies (Palo Alto, CA). one of the de¬ 
velopers ofCommerceNet. 


One company currently dem on .strati ng 
its wares in this new^ electronic shopping 
center is the Intcmel Shopping Network, 
based in Menlo Park. California. Referring 
to iueir as the “toy store of the global vil¬ 
lage/’ the Internet Shopping Network is 
competing with the giant computer super¬ 
store chains by connecting buyers directly 
to distributors via a Mosaic interface. 

Open to anyone on the Intemei, Com- 
nierceNet takes advantage of Mosaic's 
ability lo act as an informalion-reiricval 


and browsing system. And Commerce Net 
developers are adding both data-coding 
and digital-signature technology to Mo¬ 
saic's capabilities. ‘'Tliat will make it pos¬ 
sible for users to conduct business trans¬ 
actions without fear of fraud or theft/’ 
Tenenbaum claims. 

CommerceNef s coding technology is 
made possible by an agreement between 
CommerceNet and RSA Data Security 
{Redwood City, CA). This agreement will 
make it possible to develop and distribute 
secure versions of Mosaic that will com¬ 
municate with special in formation-server 
computers. 

Authoring Systems 

111 today’s information systems, there are 
‘Islands of information’’ from which it is 
di flic 111 I to access anyone else's data in a 
unifomi manner. For example, you must 
use the Dow Jones interface to search Dow 
Jones for a financial analyst report, and 
you need the Dialog interface to search a 
database there. Even within a single ven¬ 
dor’s informaton repository, the tools are 
dilTicuk lo use. 

Users want one easy-lo-usc program to 
provide uniform access to all dam, wJiether 
it’s from private, corporate, or commer¬ 
cial sources. And information providers 
need tools for setting up their data repo.si- 
tories. This is whai authoring systems witli 
a Mosaic interface are all about. Two such 
systems, from InfoScck and Quarterdeck, 


The Global Schoolhouse Project 


T he OSH (Global Schoolhouse) Project 
connects classrooms around the w(irld to 
demonstrate the use of the Iiiteniel and Mo¬ 
saic in the K-through-12 schix)! environment. 
The project is developing collaboration tech¬ 
nologies, interfaces, and advanced informa- 
lum-reLricvaJ tools. 

The main objectives of the GSH indnde 
the loll owing; 

9 Deoionsiraic how people and inlbrmu- 
tion resources on the Internet can be u.sed as 
a classroom tool for research and as a nic- 
dium for interactive, collaborative teaming 
with Mosaic. 

• Teacli students how to become active 
learners and information managers. 

«- Develop an ongoing, on-line system of 
training and support for teachers so that they 
can use Internet technology and tools effec¬ 
tively in Llieir cla.ssrooms. 

* Demonstrate the most current tcchnoL 


ogies in a classroom selling. 

• Encourage business, government, 
school, higher-education, and community 
partnerships for ongoing collaboration con- 
ceming the integration of technology into 
the cla.ssrooni. 

Tlie GSH Project is sponsored by the Na¬ 
tional Science Foundation, with support from 
AT&T, Cisco. Cornell University. Farallon. 
SupcrMac. U S. Sprint, the University of Illi¬ 
nois. Zenith Electronics, and other organi¬ 
zations. CuiTiculum and classrot>m activities 
coordination is provided by the Global School- 
Net Foundation (Oceanside, CA). 

The GSH Project involves live videtKon- 
fcrcncing among the .students and Teachers 
using Cornel 1 University’s CU-SceMe soft¬ 
ware and telephtme audio. The project has 
recently mcorporaled audio that is transport¬ 
ed over the Internet using Mosaic ;md Ma- 
ven software, which was developed at the 



University of Illinois. 

Current GSH Project 
schools in the U.S. are lo- 
. _ cated in California, Illinois, 

^ Iowa. Missouri. Nebraska, 
New' York, North Carolina, Tennessee. Utah, 
Vermont, and Virginia. Participants outside 
the U.S. are located in Australia. Canada, 
England. Fnuicc, Finland, Germany, and New 
Zealand. Japan, Norway, the Philippines, and 
several other cotitnries are planning lo par¬ 
ticipate inihe future. 

In conjunction with ihc activities in their 
classrooms, students conduct at least one live 
videoconference with a government official 
in their area of study to discuss the results 
of Ihcir research and hold a questton-and- 
answer session. The advantages of such an 
activity include demonstrating the accessi¬ 
bility of the government to tlie public via liic 
Internet and promoting early involvement in 
the processes of govemmeni by students. 
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Complete CD Recorder 

Solutions 


The fastest 
desktop CD-ROM 
recorder. 



Speed isn’t everything - but it’s close. The dataDisc CDR-4X quad- 
speed CD-ROM recorder wth DiscMakerrw, the easiest and most powerful 
mastering software for Windows, Mac or IMX, makes the most powerful and 
complete desktop CD-ROM recording solution available today. Don’t settle for 
anything less. 

This third-generation CD Recorder can cut a 680 megabyte 
blank disc in 18 minutes with less time required for less data. You 
can cut discs in all formats including CD-ROM, 

CD-DA (Digital Audio), CD-ROM XA 
(sound, text, images, multisession), CD-I 
(Interactive) and more. 

Bui enough on hardware. 

Premastering software is just as 
important. What features does the software 
need? 

Speed. A virtual CD is created as you drag and drop files into the 
DiscMaker window. You can reposition files and directories to optimize 
CD performance as quickly as you drag and drop them. 

TVue Multisession. DiscMaker implements true multisession,^ 
the way the Kodak Photo CD"*de-facto standard has defined it. 

Fast, easy, affordable. DataDisc CDR-4x and DiscMakerm, - 
mastering software comes bundled with a SCSI card, cable, 10 
blank discs and lifetime technical support. Other configurations 
available. Blank discs available under $15! 

Call the number one CD-ROM company to gel yours. 

Call dataDisc at 800-DATADISC (800-328-2347). Call today. 


The best-priced 
desktop CD-ROM 
recorder. 



You’ve been waiting for it - it’s here. Announcing the dataDisc CDR- 
2x. Add to it DiscMakerni, the easiest and most powerful premasiering and 
mastering software package for Windows or Mac and you've got the best 
priced CD Recording system around. 

This second-generation CD Recorder can cut a 680 megabyte 
blank disc 36 minutes with less time required for less data. You can 
cut discs in CD-ROM (normal data). CD-DA (Digital Audio) and 
multisession formats. Or add DiscMaker 

Multimedia software and make CDs for 
XA (video/audio interleaving), CD-I, 
Photo CD formatting, CD-TV and more. 

But enough on hardware. 
Premasiering software is just as 
important. What features does the software need? 

Speed. A virtual CD is created as you drag and drop 
files into the DiscMaker window. You can reposition files and directories to 
optimize CD performance as quickly as you drag and drop them. 

True Multisession. DiscMaker implements true 
multisession, the way the Kodak Photo CD"* standard has 
defined it. 

Fast, easy, affordable. CDR-2x with cable M,995. CDR- 
2 Times, DiscMaker™ mastering software, SCSI card, cable, 
10 blank discs and lifetime technical support, *2,495. Other 
configurations available. Blank discs available under $15! 

Call the number one CD-ROM company to gel yours. Call 
dataDisc at 800-DATADISC (800-328-2347). Call today. 




dataDisc. 

We simply do it for less.*** 

Circle 157 on Inquiry Card (RESELLERS: 158). 
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FOR MORE INFORMATION 

Ellery Systems, Inc. 

National Information 

Ohio Supercomputer Center 

4840 Pearl East Clr., 

Infrastructure Test-Bed 

1224 Kinnear Rd. 

Suite 301W 

Fairfax, VA 22021 

Columbus, OH 43210 

Boulder, CO 80301 

(703) 757-7630 

(614) 292-9367 

(303) 443-8414 

fax: (703) 757-0850 

fax: (614) 292-7168 

fax: (303) 443-5865 

National Institute of 

Quarterdeck Office 

InfoSeek 

Standards and Technology 

Systems, Inc. 

2620 Augustine Dr.. 

Commerce Department 

150 Pico Blvd. 

Suite 250 

Gaithersburg, MD 20899 

Santa Monica, CA 90405 

Santa Clara. CA 95054 

(301) 9754427 

(310) 392-9851 

(408) 982-4463 
fax: (408) 986-1889 

fax: (301) 258-9749 

fax: (310) 314-4218 


Ohio State University 

RSA Data Security, Inc. 

Minnesota Supercomputer 

College of Business 

100 Marine Pkwy. 

Center, Inc. 

1775 College Rd., 

Redwood City, CA 94061 

1200 Washington Ave. S 

Suite 20899 

(415) 595-8782 

Minneapolis, MN 55415 

Columbus, OH 43210 

fax: (415) 595-1873 

(612) 337-3501 

(614) 292-9754 


fax: (612) 337-3400 

fax: (614) 292-1651 

Sandia National Labs 

20449 East Kirkland AFB 

The National Center for 


Albuquerque, NM 87185 

Supercomputing 


(505) 844-7192 

Applications 

University of Illinois 

Champaign. IL 61820 
(217) 244-3364 
fax: (217) 244-1099 


fax: (505) 844-8480 


are new to the market. 

InfoSeek has established a commercial 
Internet search service that interfaces with 
Mosaic. It’s compatible with existing In¬ 
ternet end-user tools and protocols. It en¬ 
ables Unix, PC, and Macintosh users to 
use Mosaic as a common user interface 
and perform an easy point-and-click op¬ 
eration to browse, search, and retrieve in- 
fonnation. 

By late 1995, in addition to offering the 
basic Mosaic search service, *‘we will also 
be providing our advanced Mosaic .search 
software and Internet server software to 
anyone who wants to make their informa¬ 
tion accessible over the Internet for either 
commercial or noncommercial use,” says 
Steve Kirsch, president and CEO of Info- 
Seek. “This will expand ihe network of 
information sources available to all In- 
fOwSeek subscribers. InfoSeek Mosaic CUI 
(common user interface) software will hide 
the complexity of where the data is locat¬ 
ed and which protocols were used to re¬ 
trieve the information.” 

InfoSeek says it has applied for patents 
on two approaches for finding informa¬ 
tion with Mosaic. One is a method for im¬ 
mediately identifying which information 


collection(s) are relevant to a user's query, 
thus .saving the u.ser from having to know 
where to search. The other is a method for 
combining the results of searches from dif¬ 


ferent collections in a way that properly 
merges the relevance rankings, regardle.ss 
of the underlying .search-engine technolo¬ 
gies. Solving the.se problems, Kirsch says, 
is neces.sary to truly provide total access to 
global information resources. 

Quanerdeck Office Systems plans to 
bring its commercial version of Mosaic 
and publi.shing tools to market in 1995. 
Company officials .say their planned en¬ 
hancements include faster performance, 
multimedia viewers, and an improved user 
interface compared to current versions of 
Mosaic. 

Quarterdeck will target two major mar¬ 
ket segments. SOHO (small office/home 
office) and individual u.sers will u.se the 
basic package for Internet navigation and 
document viewing. The.se users will find it 
easy to capture information from any In¬ 
ternet node without the expert knowledge 
of computer commands that's required 
by other interface options. Quarterdeck 
officials say. Corporate and Fortune 500 
accounts will u.se the advanced Mosaic 
tools for development of multisite infor¬ 
mation systems. 

Lowering the Cost of Global Communications 

Consider this: Using traditional technol¬ 
ogy, a direct mailing or faxing to 1200 
customers in the U.S. alone costs between 
$ 12(X) and $ 1600. The same coverage with 
a global communications link costs only 
about $10. Add another 600 customers 
in six different countries, and the cost is 
still about $10. Using Mosaic for global 
communications could lower the cost of 
doing business around the world. 

continued 


More Producth/itv.. 
Greater Control In Your 
Comniiter Massroom 

CLASSNET is a powerful video network that puts every 
monitor, mouse and keyboard in the instructor’s control. 


H Display teacher and student screens 
to the entire class 

ES Observe student work-in-progress, 
then take over keyboard and mouse 

H Interact with students without leaving 
your desk 

H Darken screens for immediate attention 

‘ ^ Broadcast multimedia, VCR. Laserdisc. 
TV to student computers 

CIASSNET 

For information and free demo disk.... 
Cali1-800<922>8020 


H Works with all major operating systems 
and hardware; with or without LAN 

H Supports mouse, voice, graphics 
and motion video - up to 64 computers 

Q Available with fast file-transfer, E-mail 
and intercom functions 


r Minicom 

ArlvnnrAri Svstnmt I tri 


Advanced System* Ltd. 

Intematiodal Hdqtrs: II Beit Hadfus St. Jerusalem 95483 Israel 
Tel • 972-2-518593 Fax • 972-2-518971 



North American Office: 195 W. 8th St. Holland. Ml 49423 
Tel-616-392-3707 Fax-616-396-2224 
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Maximize Yeur Marketing 
Dollars With BYTE Reprints! 






BVTE 


rlitt t. AirtMCiht¥V 

PowerPC 


IBM, A|)iile, and 
Mobrola's PoweiPC 
technology 
promises tew- 


BYTE Reprints serve as G 
high-quality, inexpensive 
promotional tools for: 

• Trade show handouts 

• Direct mail campaigns 

• Dealer/distributor promotions 

• Training and educating key 
personnel 

• Presentations at conferences/ 
seminars 

And fftere^s more! 

• BYTE reprints can be customized 
with your company name, logo, 
product picture, etc. 

Call today for i n for ma tion 
and quantity prices* 

Susan Monkton 
BYTE Reprint Department 
One Phoenix Mill Lane, Peterborough, NH 03458 
Phone: 603-924-2618 
Fax: 603-924-2683 

Minimum order: 500 
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iii— 


Data Compression 
Library® Products 


The PKWARE Data Compression Library products allow you to include 
state-of-lhc-art, patented data compression technology within your software 
applications. Data produced by the PKWARK Data Compression Library 
products is compatible across platforms! 

ITie PKWARL Data Compression Library products offer an all purpose data 
compression algorithm which compresses ASCII or binary data quickly. An 
adjustable dictionary size allows software to be fine tuned for maximum 
speed or compression efficiency. The use of application defined callback 
fuiiclions allow maximum Oexibilily. No runtime royalties. The format used 
by the compression routine is completely generic and not related to the 
PKZIP® flic fttrmat. 

Versiom available for DOS, OS/2, Windows, andiVJo/i for Win32. 



• Compatible with 
IBMCset/2& 
Borland C++ for 
OS/2. 


• Routines provided as an objecl file 
& library file. 


■ Requires 36k of memory to 
compress & 12.5k of memory to 
extract. version $350 



• Compatible with 
Microsoft Win¬ 
dows 3.x appli¬ 
cations. 


* Fully reentrant. 


• The DLL requires 36k of memory 
to compress & 12.5k of memory 

to extract, windows Version $350 



* Supports both 
Intel & Alpha 
objecl modules. 


• Compatible with Microsoft 
Visual C 32-bit & Borland C +^. 


ccicjtai. 



Compatible with 
popular 16-bil 
language com¬ 
pilers. 


* (]an be used in any memory model. 


' Requires 36k of memory to 
compress & 12.5k of memory to 
exlraci. 5375 


• Requires 35k of memory to com¬ 
press & 12.5k of memory to extract, 

DOS Version $275 



9025 N. Deerwood Drive 

Brown Deer, Wl 53223-2437 

Phone: (414)354-8699 Fax: (414)354-8559 


Ptease add $5,00 Shipping & tJaudling 
p^r package in the O.S. & Canada: 
$IL25 overseas. Wisconsin residents 
plea.se add 5% state sales lax Si. 
applicable county sates tax. No COD. 



Ellery Systems provides a Mosaic in¬ 
terface with its Global Commerce Link 
services, which are focused on providing 
cost-effective Internet communications 
services to businesses worldwide—espe¬ 
cially SOHO users, independent consul¬ 
tants, and telecommuters. GCL give.s users 
on-iine offices that put their small busi¬ 
nesses on the global commerce map. 

GCL has the potential to advertise a 
business to millions of customers, seven 
days a week, 24 hours a day. More im¬ 
portant, GCL allows a company with a 
Mosaic interface to quickly and efficient¬ 
ly serve its customers with automated re¬ 
sponses to information requests, automat¬ 
ed price-quotation services, globe-spanning 
E-mail capability, and more. 

Being able to use Mosaic to instantly 
communicate current product informa¬ 
tion to customers and sale forces around 
the world can give a company a huge ad¬ 
vantage over competing firms. Also, be¬ 
ing able to automate same-day responses 
to customer inquiries and requests for 
quotes is an enormous advantage over 
competitors who don't have Mosaic—and 
who must rely on delivery services that 
can take days or even weeks to deliver in¬ 
formation. 

In short, GCL packages the communi¬ 
cations power of Mosaic for a business. 
GCL services start by preparing colorful, 
graphical information about a business, 
which is then displayed on the Internet, 
Automated information, ordering and ful¬ 
fillment services, customer mailing and 
list management, electronic-document cre¬ 
ation, and document archiving are just a 
few of the services that GCL offers. 

Evolving Mosaic 

In the next few yeai s, the commercial In¬ 
ternet evolution—of which Mosaic is a 
part—will put adventurous businesses on 
the global information highway. With im¬ 
mediate presence on the WWW, a busi¬ 
ness will be able to differentiate itself from 
its competitors by acting as a resource for 
millions of Internet users located around 
the world. 

For people who have an Internet con¬ 
nection—and a considerable degree of pa¬ 
tience—.searching through the WWW is 
die best way to find answers to many ques¬ 
tions. I used Mosaic to do much of the re¬ 
search for this article. The pointers Tve 
included should help you on your way 
around the WWW. ■ 


Copyright 1 S 94 . PKWAHE, Iiwl PKWARE. Ehe PKWARE Jogo. PKZIP. and Ihe PIKWAFEE Data ConiirassiDn LtorBry bib iBQistarad tradnnHite of 
PKWARE, Enc. Micmsalt b a rag^a^ed trattHRaik aixi Winrkwa, VVki32, ar>d ^ Windowa logo ara tradamailra ol Urcmsofl Carporatnn. and 
the OSfZ logo ara legtaterad Uadamarlra of IntamalionHl Buaineas. Uajciiines Co^xMalian. Tiademailia at mhaf componaeB nwntiaiBd haia appear 
fpr yannlicqEJGrt purposes, paly and ara the propatly Of their raspnchva cuaftanies. 
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John R. Vocca is a freelance writer based in 
Houston who covers information technology. You 
can contact him on the internet at 74044. f64^ 
CompuServexom or on BIX c/o ^'editors. 
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Why Back Up? 



Move forward 
with BEST for just $133! 


G« your hands on the best 
power protection value on the 
market today — the new low-cost, 
high quality Patriot* models from 
BEST. The new Patriot models 
surpass APC’s Back-UPS* in all the 
important categories. That’s because 
we designed the new Patriot series 
to provide highly reliable power 
protection, with the best price/ 
performance in its class. If you’re 
using computers today, you know you need power protectiai. Here are just 
two of the ways the new Patriot models outperform APC’s Back-UPS* line: 

• BESTS new Patriot 250VA model gives you up to 70 percent longer 
runtime. 

• In multiple-blackout situations, the Patriot 250VA model’s runtime 
is more than 150 percent longer than the comparable Back-UPS* 
model. 

There are more reasons to choose BEST. For one thing, BEST was 
named the leading manufacturer of network UPS products for the second 
consecutive year in the 1994 VARBusiness magazine survey. This survey 
shows that BEST ranks first in reliability, overall quality, and technical 


COMPARE 

BEST 

Patriot* 

APC 

Back-UPS* 

25 OVA list price 

$133 

$139 

25 OVA filll-load runtime 

8.5 min. 

5 min. 

25 OVA runtime after 2 blackouts* 

8 min. 

3 min. 10 sec. 

400VA list price 

$219 

$229 

600VA list price 

$379 

$399 


support In fact, BEST won 12 of 
the 14 survey categories. And if 
you need power protection 
systems for more than small LANs 
or individual PCs, BEST has a full 
product line up to 250 KW. 

You can buy the new Patriot 
models today with our full 
warranty. Don’t back up. Move 
forward with BEST, call 
I-BOO-356-5794, ext 9062 
fully c^jpreciate the personal commitment BEST bos made to Us customers 
and resellers,’' Karen Dieffenthaller, Electrotec U.SA. Inc. 

It’s mnderful to see a company and management who care and are really 
interested in the customer and reseller.” Rex Ennis, Blackstone Electric, Inc. 


Pitikit and Power Partner are trademarks 
of Beat Power Tedmologjr, be. 

Btei-UPS if a ndemaik of Amerkan 
Power Coovetskia CoqnratioD (APO, 
whidi is not afTfitied with BEST. 

*TwD-ikiiir reehaijge between ouugea. Fufl bbekout five mioiiia at fuH load 
(170 wam), nw>lKW red>at|c. second bbduwt, then ramme measuied. 



Your Quality Power Partner™ 

Best Power Technology, Inc. 

P.O. Box 280 Necedah, WI 54646 

1-800-356-5794, ext 9062 
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C olor is wonderful. It adds impact, 
interest, and information to most 
documents and graphics (colorized movies 
excepted). Color monitors have been avail¬ 
able for personal computers almost from 
the beginning. Today, inexpensive and sur¬ 
prisingly good new printers, using a vari¬ 
ety of output technologies, make color 
printing affordable for almost anyone. 

So you fire up your graphics program, 
whip up a color chart, poster, or image, 
and send it off to your desktop color 
printer. Surprise! You discover that the 
printed color doesn’t match the color on 
your screen. Remember that favorite color 
photograph of your family that you had 
put on Photo CD? The monitor image 
doesn’t look like the glossy print, and 
when you send the image to the printer, 
the output doesn’t look like the original 
or the image that was on the computer 
screen. 

Color can be a serious problem. Its qual¬ 
ity changes from one device to another 
and from one operation to the next. There 
is no consistency, no accuracy, and no pre¬ 
dictability. 

Computers manipulate color images in 
a number of ways. You can scan a photo¬ 
graph or painting into digital form and 
then rework it using software, with effects 
judged on your monitor’s screen. Or an 
artist can create original art directly on his 
or her computer, without any physical ob¬ 
ject. From there, the artwork can be trans¬ 
lated into a number of different file for¬ 
mats, combined with other images and 
text, proofed on a variety of color or black- 
and-white devices, shown on a projection 
panel, printed out on high- or low-quality 
paper, sent on for full-color reproduction 
via offset or gravure printing, or incorpo¬ 
rated into a multimedia product that is de¬ 
signed to be viewed on someone else’s 
computer. 

What is merely a frustrating annoyance 


for one user can be a crippling and expen¬ 
sive problem for the user who must main¬ 
tain consistent color across a variety of 
applications, displays, and output devices. 
You can’t have the company logo appear¬ 
ing in 15 different shades of red, ranging 
from orange to purple. And, if you’re 
showing off a product, your reproduction 
had better look like the real thing. 

The problem is real. The good news is 
that help is on the way. A variety of prod¬ 
ucts tackle this problem head-on, and some 
of these technologies are being integrated 
into the next generation of operating sys¬ 
tems, such as Windows 95 and SunSoft’s 
Solaris. 

Standards and Software 

In “Consistent Color,” Michael Sugihara 
discusses the roots of the color-matching 
problem, beginning with the ways in which 
we define color. He describes the funda¬ 
mental differences between the color of 
transmitted light (e.g., from your monitor) 
and that of reflected light (e.g., anything re¬ 
flected off of paper). He introduces some 
of the intricacies of color space models, 
looks at the issues of color calibration and 
characterization, and explains the diffi¬ 
culties inherent in translating a specific 
color from one system or model to another. 

The bulk of Sugihara’s article, however, 
is concerned with the solutions, not the 
problems. An industrywide con.sortium is 
busy hammering out standards that hold 
out the promise of accurate and predictable 
color. Sugihara takes a broad look at sev¬ 
eral of the leading-edge color management 
products now on the market. He explains 
where they’re coming from, what their 
strengths and weaknesses are, and how 
they differ from one another. 

In Your Face 

While a color graphic is being manipulated 
on computer, the primary point of refer¬ 


ence is how the image looks on the moni¬ 
tor. It’s neither practical nor economical 
to send the file off to the color printer after 
every minor revision. For the past few 
years, monitor makers have been trying to 
address their end of the color-matching 
problem, and they have evolved some in¬ 
genious new approaches. 

In “On-Screen Color,” Bill Hilliard, 
who is a color consultant to the VESA 
(Video Electronics Standards Associa¬ 
tion) monitor committee, takes a look at 
where monitor technology is heading with 
regard to color calibration and manage¬ 
ment, resolution, convergence, and other 
factors. He describes the color manage¬ 
ment solutions that monitor makers are 
currently offering with the latest crop of 
digital monitors. He also discusses the re¬ 
lationship between screen resolution and 
brightness and provides tips on what you 
should look for in choosing a monitor and 
a video card. In addition, he examines the 
question of how many colors you need in 
your palette. 

However, more than the monitor has 
to be calibrated; its immediate environ¬ 
ment plays an important role. Ambient 
lighting can seriously alter your percep¬ 
tion of on-screen color, and magnetic 
forces from nearby equipment or even the 
earth itself can distort color if you’re not 
careful. Finally, Hilliard discusses color¬ 
matching issues for the flat-panel LCDs 
u.sed in laptops and assesses how well 
their color matches up to that of CRT 
monitors. 

In Print 

Hard copy—the output from color print¬ 
ers and four-color printing presses—is 
the end of the line, the make-or-break area 
in which you—and your customers and 
your bosses—^judge final color produc¬ 
tion or reproduction. A new generation 
of color ink-jet and laser printers is raising 
user expectations, but how realistic are 
these? 

In “Final Output,” printer consultant 
and industry-analyst Michael Weiss ex¬ 
amines the current state of the art and the 
future potential of a number of competing 
color-printing technologies—ink-jet, laser, 
thermal-wax, dye-sublimation, and solid 
ink-jet. He shows how the different tech¬ 
nologies compare with respect to speed, 
consistency, equipment cost, and operating 
expenses, and he discusses how they are 
likely to shake out in the marketplace in the 
next few years. ■ 

—Russell Kay, Technical Editor 


Consistent Color 

first, define your colors 
and standards 

. 93 



On-Screen Color 

What you see—is it what 
you want? 

. ±o± 



Final Output 

What you get—how 
accurate is it? 

. 109 
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No babysitting 
necessary. 


HP LaserJet printers maximize network 



Network-ready 
HP LaserJet printers 
for your LAN. 

You’ve got places to go. People to 
meet. Deadlines and demands. Why sit 
still for network and end-user problems? 

The new, network-ready HP LaserJet 
4MV, the LaserJet 4M Plus, and the HP 
LaserJet 4Si MX printers work in all the 
most popular network environments. 
And direct connect right out of the box 
with the built-in HP JetDirect network 
interface card. 



The primary benefit 
to users is, of course, 
faster job completion 
time. Network- 
ready 


are tradonarks of Adobe Systems Incorporated which may be registeied in certain jurisdictions. OlOM Hewlett-nukard Conipangr PE12461 


transfer speed and bypass parallel-port 
bottlenecks. 

Beyond this, they also feature the HP 
JetAdmin family of printer management 
software that takes the complexity out 
of network printing.* So you can remote¬ 
ly set up and manage all HP JetDirect 
connected printers on the network. 

Other user benefits abound. Auto¬ 
matic switching between languages, I/Os 
and operating systems. True Adobe”* 
PostScripf** Level 2 software built in. And 
versatile paper-handling capabilities. 

Consider all this, along with legendary 
HP LaserJet reliability, and superior 
service and support, and there’s really 
no question. Call 1-800-LASERJET, Ext. 
8549 for more information.** 

Give your users network-ready HP 
LaserJet printers. Let them take care 
of themselves. Then walk away with 
confidence. 

You do your job. We’ll do ours. 

HP LaserJet Printers 

HEWLETT 
PACKARD 










2x & 4x CD-Recording Systems 




COMPLETE 


Introducing the most 


NOW you can record your own 
CD-ROM discs. OK, you already know 
that. But what does that mean? And 
what do you really need to record 
your own CDs? 

You see, a lot of companies will sell 
you their CD-recorder, and even more 
will happily sell you their software. But 
only one company provides you with a 

complete CD-recording 
solution — JVC. 

Now record even faster! 
That’s right! Comp!ete 

2x & 4x 

CD-Recording 
systems 
are now 
shipping. 



Whether you need to archive data, 
or develop custom CD-ROM discs for 
distribution or multimedia 
publishing, we have a CD-recording 
system to suit your needs. 

And unlike other companies, 
we’ve developed completely 

integrated software 
and hardware solutions, 
so your JVC CD-recording 


BVTE 


‘Most 

Reliabie 

System 



Avaiiabie" system is all you need. 

Check These Features! 

With full support for all international 
and emerging CD-ROM standards and 
formats, you can record on your PC, 
Mac or Unix computer and-thanks 
to the ISO 9660 format-your CD can 
be read by more than 28 million 
CD-ROM users around the world. 
Want more? How about mixed-mode, 
CD-I or XA to record your multimedia 
presentations. Or double-sfreed & 


quad-speed drives, for 
even faster recording! 

Get the Facts! 

We know what you need. 

After all, we have the 
industry’s on/y dedicated 
support and engineering team, 
bringing you the most complete 
solutions at the lowest total cost 

So call today for your 
FREE brochure, 

“CD-RECORDING: 

The Whole Story.” 

714/261-1292 

JVC 

JVC Information Products 
Company of America 

17811 Mitchell Avenue 
Irvine. CA 92714 

Fax: 714/261-9690 



Distributed in the United Kingdom: 

JVC Professional Products (UK) Ltd 
Ullswater House, Kendal Avenue 
London W3 OXA England 
Tel: (081) 896-6000 
Fax: (081) 896-6060 


Distributed in Canada: 
CAL-ABCO 
170 Alden Road 
Markham, Ontario L3R 4C1 
Tel: (800) 387-4345 
Fax: (905) 475-2333 


Distributed in Japan: 

Victor Company of Japan, Ltd 

12.3Chome Moriya-cho, Kanagawa-ku Yokohama 

Kanagawa 221. Japan 

Tel: (045) 450-1754 

Fax: (045) 450-1760 
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CoNSiSTEMT Color 


Applications and operating systems that know about color will finally make effective color 
management available to the mainstream user 


MICHAEL SUCIHARA 



C olor !s more available and less ex¬ 
pensive than ever. But the neophyte 
color user faces a confusing and frustrating 
situation. After struggling to get a presen¬ 
tation to look just right on the monitor, 
you are given obscure and unhelpful 
choices in a printer setup dialog box— 
“more vivid color/' “matches the screen/' 
or “automatic color.” After making ad' 
justmenLs to get a desktop ink-jet printer to 
produce the proper colors, yon send the 
job to the network's high-speed color laser 
primer for duplication and to a thermal- 
transfer printer for transparencies. The 
most expensive surprise of all comes when 
you send the job to the local print shop for 
mass duplication on a four-color press. No 
two of these outputs look quite the same. 

If color is to be an effective tool, you 
must be able to create and enforce consis- 
tent, predictable color along the processing 
chain: scanners, software, monitors, desk¬ 
top printers, external PostScript output de¬ 
vices, prepress service bureaus, and print¬ 
ing presses. Unfortunately, professional 
use of color, particularly in the printing 
and graphics industries, has always been 
seen as an art, not a science, requiring hu¬ 
man intervention throughout the process. 
Technology must intervene, and peo¬ 
ple are still waiting for a good solution. 
But help is on the way. Many color-match' 
ing and color management schemes are 
coming to market or are already here, in¬ 
cluding Eastman Kodak’s Precision Color 
Management System, Hewlett-Packard's 
Colors mart, Apple's ColorSync, Pantone's 
ColorDrive, Tektronix's TekColor, EFI's 
EfiColor, and Agfa-Gevaert's FotoFlow. 

WhySoMfIcult? 

The dilemma of color management is that 
s different devices just can't create the same 
I range of colors. Some colors can be easily 
i viewed on a monitor but can't be output 
^ accurately on certain printers. Conversely, 
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Consistent Color 


printing processes can easily produce col¬ 
ors that monitors can't display. Finally, dif¬ 
ferent printing processes have their own 
limitations. 

Color is created on a computer screen in 
a different fashion than it is on paper. The 
computer screen emits light directly, but 
most color that we see in the real world is 
reflected light. A standard CRT monitor 
creates color by causing red, green, and 
blue phosphors (thus, an RGB monitor) to 
glow. These phosphors on a black mask 
can simulate a wide range of colors. This 
system is called additive cohr. {Color 
monitors are treated in greater depth in 
''On-Screen Color" on page 101.) 

Printed material is created by applying 
inks or toner to wliite paper. The pigments 
in the ink absorb light selectively so that 
only parts of the spectrum are reflected 
back to the viewer's eye (hence the term 
subtractive color). The basic printing ink 
colors are cyan, magenta, and yellow, and 
a fourth ink, black, is usually added to cre¬ 
ate purer, deeper shadows and a wider 
range of shades. This four-color ink pro¬ 
cess is called CMYK. 


Do You See What I See? 

The everyday office environment also 
complicates color managemem. Ambient 
light directly affects what you see when 
viewing a color monitor or hard copy. Sun¬ 
light has more blue and green in it than 
red, and incandescent light has much more 
red. Fluorescent lamps tend to spike in the 
green range, and their noncontuiuous-spec- 
trum light can further distort colors. 

There iire also variations ;unong devices, 
pigments, and media. The phosphors used 
in CRT displays vary in color and intensity 
from brand to brand and lot to lot. They 
change over time. The pigments in inks 
and toners also vary, and the nature of the 
pigment can alter its appearance. Forex- 
ample, a fluorescent pigment appears 
brighter because it absorbs tight from out¬ 
side the visible spectrum and then emits 
it at a different, visible wavelength. Some 
types of paper soak up ink-jet ink differ¬ 
ently tJian other types, A paper’s whiteness 
can also vary. Surface characteristics of 
paper—gloss, texture, and color—change 
the way people perceive colors. 

This perception is perhaps the biggest 


variable. In general, the eye is more sen¬ 
sitive to yellows and oranges than it is to 
blues. This sensitivity varies from person 
to person and usually becomes more ex¬ 
aggerated with age. 

Color Spaces 

How do you describe color in a meaning¬ 
ful, objective way? Most color systems 
define color in terms of a 3-D color space. 
The most common systems are RGB for 
monitors and CMYK for printers. Unfor¬ 
tunately, both these color spaces are de- 
vice-dependent, because they describe the 
levels of the signals sent to the device, not 
the color those signals produce. Send 100 
percent red and 100 percent green signals 
to two different monitors side by side, and 
you'll see different shades of yellow. 

The CIE (Commission Internationale de 
rEclairage) wa,s formed early in this cen¬ 
tury to develop standards for the specifi¬ 
cation of light and illumination. From a 
series of experiments run in the late 1920s, 
the CIE averaged subjective responses to 
color patches illuminated by a standard 
light source and created a series of mathe¬ 
matical transformations. From these, they 
derived three theoretical primary sources— 
named X, Y, and Z—that could be com¬ 
bined to produce all colors visible to the 
human eye. In rough terms, X represents 
the amount of redness in a color, Y the 
amount of greenness and lightness (bright- 
to-dark), and Z the amount of blueness. 
This system was adopted as the CIE XYZ 
model* and it's the basis for mo,st other 
color space models. 

It's difficult to illustrate the CIE XYZ 
model because of its three dimensions. 
Thus, a 2-D transformation, called the CIE 
x,y model, was created by separating the 
achromatic portions (i.e., blacks, whiles, 
and grays) from the chromatic (i.e,, those 
containing hues). A color's position in this 
space is given by calculating coordinates 
where the x value is the ratio of the redness 
value divided by the total reflectance: jc = 
X/(X+ K+Z). The y value is the ratio of the 
greenness value divided by the total re¬ 
flectance: y = K/fX+T+Z), The resulting 
color space, or chromaikity dlagranh is 
shown in the figure “CIE Color Space," 
Translating device-dependent color 
space.s to an objective color space and back 
again is the fundamental challenge for 
color management systems. Some use 
lookup tables while othei’s use transfonns. 
If the lookup table is too small or the trans¬ 
form method too simplistic, however, 
rounding errors can lead to color shifts or 



The CIE model b a 2-0 represeniatiaii of the fiiJt 3-D CIE XVZ eolw space model. The lines on this figure 
represent the limits Igamut) of color monaore and of web-offset printing. 
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STATISTICA/W“ Windows) Compleie Statistical Sys¬ 
tem with thousands of on-screen cusiomizahlej presentation-quality 
graphs fully integrated with all procedures ■ Complete Windows 3.1 
support, I>DE, 0I£, TT-fonts, multiple toolbars, right mouse button 
support ■ Unlimited numbers of daia-^ results-, and gr^h-wjndflws 
■ luter-window integration: data^ results, and graphs can be treated 
as objects and converted into one another in a number of ways ■ 
The largest selection of statistics and graphs in a single system; 
comprehensive implementations of: l^ploratory techniques: multi¬ 
way tables with banners (presentation-quality reports); nonpara- 
metrics; distribution fitting; multipie regression; general nonlinear 
estimation; stepwise logit/probit; generaJ ANCOVA/MANCOVA; step¬ 
wise discriminant analysis; log-linear analysis; factor analysis; dus¬ 
ter anaJysis; multidiiiieosional scaling; canonical conclation; item 
analysis/reliability; survival analysis; time seri^ modeling; forecast¬ 
ing; lags aimlysis; quality control; process analysis; experimental de¬ 
sign (with Tagucbi); and much more ■ Manuals with comprehen¬ 
sive introduclions to each procedure and examples ■ Hypertext- 
based Stats i\dvisor expert system ■ Extensive data tnanagemenl fa¬ 
cilities (spreadsheet with long formulas, block operations, ad¬ 
vanced Clipboard support, DDE hot links, relational merge, data 
verification, powerful programming language) ■ Batch command 
language and macros dso supported, "turn-key system" options ■ 
All output displayed in ScroUsheets'"^ (dynamic, customizable, pres- 
entation-qualJcy tables with toolbars, pop-up windows, and instant 
2D, 3D and multipJe graphs) ■ Extremely large analysis designs 
(e.g., correlation matrices up to 32,000x32,000, unlimited ANOVA 
designs) ■ Megafile Manager with up to 32iCKX) variables (8 Mb) 
per record* Unlimited size of files; extended ('"quadruple") preci¬ 
sion; unmatched speed ■ Exchanges data and graphs with other ap¬ 
plications via DDE or an extensive selection of file import/export fa¬ 
cilities ■ Hundreds of types of graphs, including categorized multi¬ 
ple ZD and 3D graphs, matrix plots, icons, and unique multivariate 
(eg., 4D) graphs ■ FadEties to custom design new graphs and add 
them permanendy to menu ■ On screen graph customization with 
advanced drawing tools, interactive streiching and resizing of com¬ 
plex objects, interactive embedding of graphs and artwork, special 
eflecis, kons, maps, multi-graphics mauagemeni, page layout con¬ 
trol for slides and printouts; unmatched speed of graph redraw^ ■ 
Interactive rotation, perspective and cross-sections of all 3D and 4D 
graphs ■ Extensive selection of tools for graphical exploration of 
data: fitting, smoothing, overlaying, spectral planes, projections, lay¬ 
ered compressions, marked subsets* Price $995. 

Quick STATISTICA/w (for Windows) A comprehen¬ 
sive selection of basic statistics and the full graphics capabilities of 
STATlSnCA/w ■ Price $495. 

STATISTICAL^'* (for DOS) A STATISnCAAi'-compfll- 
Ible data analysis system m Price $795. 

Quick STATISTICA/DOS^ (for DOS) A subset of m- 
nsnCAAxis statistics and graphics ■ Price $295. 

Domestic sh/h $10 per product: i4^y money back guarantee. 




StatSoft 


2325 E. lath St. • Tulsa, OK 74i04 • {SIS) 583-4149 
Fax; (918) 583-4376 

Overseas OfOces; SEalSoft or Europe jHamboFg, FFtO.). ph: Taji; 

0^(^491131:0; Sisisolt UK {Lendein, UKt. ph; a462/4S3a22. fax; 0462y402&55; SlelSort 
Facilic (Maltreume. Aualrglia), ph; (03). 603 6580, tax: (03) 683 S117; Slat&olf France 


STATISTICA/taae^“ (for Madnlosh) A STAnsnCA/W-compatiblc, 
comprehensive data analyris and graphics system designed for the Madniosh ■ 
large selection of statistical methot^ tully Lntcgrated with presentaiioii-quality 
graphics (inci EDA roiiltipJots, a wide selection of Interactively rotatable 3D 
graphs; MacDraw^style tooh) ■ Unlimited size of files* Full suppoit for System 
7, ind. "Publish and Subscribe"" ■ Price $fi95. 

Quick STATISTICA/Mac '' (lor Maflnlosh) A subset of STAHS- 
DCA/Mac: a comprehensive selection of basic statistics and the full graphics ca¬ 
pabilities ofSTADSTlfAte: * Price $395, 



tParlsJ, pb: (1) 45 66 97 DO. fas; {!) 4S es oe 51; Av^Habie ii(m» oElwr Auinomocf RepresantaiivaB wDridwide: Sweden; AXadsmlDaia Sctaniffic ab ph: (318-210035, fax' of8-210639: FjnlarKd; siaicon ph: 24-334S7S, tsx; a-J- 
333857; eelgium; TOKma Hewlech TO 61 16 28; South Africa. Qsiria TecJinkflt Systems 12.663.4506; Japan (MacintrjBh); Three's Compiny, SriC., 03-3770-7660; Japan (Wlndgwi); DesHjn Tedlf»l&ei&S, PhC.., 03-3667-1110. 


Stal&Dfl, STATISTICA^Mac, Quick S-TATISHCWMac. ETATISTICA/w. Quk* STaKSTiCIAAim, and SoolltiiMH are tradamarts o* SiatSafl, Inc.; MMUnteah, Mac IHX. Excel #nd MacOaw are trademarha ot tttH rflipsniv* asirujftfWra. 
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state of the Art 


Consistent Color 


Lost in Color Space 

The translation between color spaces can lead to some unexpected results when switch¬ 
ing trom one application to anothen The RGB color space used for monitors and the 
CM YK color space used for most color printers serves as a good example. 

I started with a Macintosh image that, on the monitor* was 50 percent red and 25 per¬ 
cent green. 1 then used two popular im¬ 


age- m uni pu I uti ng pac kage s, A1 tsy s 
(fonnet ly Aldus) FreeHand 4.0a and 
Adobe Photoshop 3.0. 

According to FreeHand* to reprtxluce 
this image on a CMYK primer requires 
50 percent cyan, 75 percent magenta, 
100 percent yellow, and 0 percent 
black. Photoshop* however* calls for 30 
percent cyan, 69 percent magenta, 100 
percent yellow* and 36 percent black— 
for the same printer. The figure “Color 
Incmisisiencies” shows what the result¬ 
ing colors look like. 

These differences in translation are 
not isolated. Products from Adobe* Al¬ 
dus, and Quark will show variations in 
color space translations for RGB* 
CMYK, and other common models. 
Even comprehensive color systems can 
run into trouble. Of the original 1012 
Pantone colors for coated paper, forex- 
ample* 70 cannot be properly repro¬ 
duced with CMYK inks, because they 
fall outside of the CMYK gamut. 


Color Inconsistencies 

What the monitor showed 

50% red 
75% green 
0% blue 

The FreeHand recommendation 


100% yellow 
75% magenta 
50% cyan 
0% black 


The Photoshop recommendation 




100% yellow 
69% magenta 
30% cyan 
36% black 


image degradation. Ultimately* the quality 
of the output is the only real indicator of a 
color management system’s success. 

Color Management Basics 

The ideal color management system should 
enable color control throughout the desk¬ 
top environment* independent of any in¬ 
dividual device’s capabiliues and limita¬ 
tions. To see how systems accomplish this* 
consider two fundamental functions: cali¬ 
bration and characterization. 

Calibration puts a device into a known 
stale. Variables such as ambient lighting, 
media chiiracteristies* and pigments must 
be taken into account, and the viewing en¬ 
vironment must be stable. If ambient light¬ 
ing changes—as sunlight coming through 
a window—the perception of colors on a 
monitor will change. For professional 
work* calibration is mandatory, 

Characrerizatian describes the rela¬ 
tionship of a device’s calibrated state to 
an RCS (reference color space). The ideal 
RCS allows both the precise specification 
of a color and intuitive color selection. 


Each color management vendor has its 
own proprietary RCS and characterization 
methodology. Ail .supply profiles for pop¬ 
ular input* display* and output devices. 
However* devices may require periodic 
recharacierizaiion to maintain accuracy. 
For example, monitor phosphors react to 
temperature and change color with age. 

Where Color Management Belongs 

Until Apple introduced ColorSync as a 
part of its System 7.x operating system in 
1992* color management was left to spe¬ 
cific applications. For example* Adobe 
Systems’ PageMaker 5.0 uses the Kodak 
Precision CMS, and QuarkXPress 3.2 is 
bundled with an EfiColor XTension. These 
high-end systems have produced impres¬ 
sive results, but they arc computationally 
intensive and mutually incompatible (see 
the text box "Lost in Color Space”), 
Another approach is to put color selec¬ 
tion parameters into the printer driver* as 
HP has done with its ColorSman technol¬ 
ogy. Not a true color management system, 
ColorSmart tries to anticipate what you 


expect in color output, with the emphasis 
on predictability* vibrancy of color, clarity 
of text* and subjectively appealing colors. 
Color accuracy per se takes a back seal. 
This approach is helpful for the casual 
user, but it works against the overall goal 
of a WYSIWYG color environment. 

Putting color management into the op¬ 
erating system, as opposed to into appli¬ 
cations, allows any application to take ad¬ 
vantage of color management and will 
theoretically result in predictable and con¬ 
sistent color. In practice* however, some 
trade-offs between color management ac¬ 
curacy and system performance still exist. 

Standards Please 1 

Recognizing the problems of cross-plat¬ 
form color* the ICC {International Color 
Consortium, although originally named 
the ColorSync Profile Consortium) was 
formed in March 1994 to establish a com¬ 
mon device profile formal. The founding 
companies included Adobe* Agfa* Apple, 
Kodak. Microsoft* Silicon Graphics* Sun 
Microsystems* and Taligent. 

The ICC published its first standard— 
version 3 of the ICC Profile Format—in 
June 1994. Apple plans to integrate the 
new ICC formal into its QuickDraw GX, 
and SunSoft has committed to using the 
format in its Solaris operating system. Per¬ 
haps most important. Microsoft^ promised 
Windows 95 will also use the ICC format. 

The fact that the three most prominent 
operating environments will support the 
same device color profiles is important, 
but it doesn’t guarantee that they will work 
the same. In fact, the ICC Profile Format is 
designed to be extensible to allow basic 
color management and to meet high-end 
prepress production needs. There are also 
provisions for "private” codes in the for¬ 
mat, which some people fear may make 
certain profiles less Ilexible and thus com¬ 
plicate cross-platform compatibility. 

Windows 95 and ICM 

Windows 95 will be the first Microsoft 
operating environment to include color 
management, which will be called ICM 
(Independent Color Matching), This uses 
a default color-matching module licensed 
from Kodak, along with device profiles 
for many common monitors* scanners* and 
printers. [CM is also expected to be in¬ 
cluded in a future release of Windows NT. 

As of press time, Microsoft hadn't re¬ 
leased a Windows 95 beta that included 
ICM, so the exact implementation and user 
interface are still unknown. But Microsoft 
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Out-cflhis-world gmphics 

have ktndedm platform. 


Personal workstations from Intergraph Computer Systems transport you to a world where higli-eud graphics software runs alongside your ofi^ice 
automation tools - at a cost that won’t send your budget into orbit. Until now, tlie processing power required for high-level CAD/CAWCAE software 
breed you to work in two separate worlds; a PC for your office tasks and a workstation for intensive graphics design. 

'low you can experience warp speed in both worlds. Personal workstations (TD-2 througli TD-5) are equipped with single or dual Intel Pentium 
jrocessore. In addition, they implement a workstation-like architecture that boosts Pentium power. So compute-intensive engineering operations - 
md your Microsoft Windows applications - mn at lightning speed. And you can choose either Windows NT or Windows/DOS. 

Jght years beyond otlier systems, personal workstations are the first to implement the full thrust of OpenGL for gr^hics acceleration. So you can rocket 
hrough intensive 3D graphics operations such as rendering, modeling, and animation up to 100 times faster tiian conventional teclinology allows. 

Jidiy pay astronomical prices for workstations or push a PC beyond its limits? Choose the only Intel-based system made for the world of graphics - 
he personal workstation from Intergraph Computer Systems. 

Hall today: 800-763-0242 or 1-205-730-5441. Or reach us on the Internet at INTERGRAPH 
rttpy/ww.intei^4ph.coin. COMPUTER SYSTEMS 
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Save Disk Space 



PKZIP version 2.0 


PC WORLD 



WORLD CLASS 
AWARD 


PKWARE introduces the next generation of its award 
winning compression utiiity. PKZIP 2.0 yields greater 
performance levels than achieved with previous releases 
of the software. PKZIP compresses and archives files. 
This saves disk space and reduces file transfer time. 

Software developersl You can significantly reduce 
product duplication costs by decreasing the number of 
disks required to distribute your applications. Call for 
Distribution License infomiation. 


Put Your Executables on a Diet 


Software developersl Save disk space and 
media costs with smaller executables. You can 
distribute your software in a compressed form 
with PKLITE Professional.' PKLITE Professional 
gives you the ability to compress files so that 
they cannot be expanded by PKLITE. This 
discourages reverse engineering of your 
programs. 



PKLITE increases your valuable disk space by compressing DOS 
executable (.EXE and .CON) files by an average of 45%. The operation of 
PKLITE is transparent, all you will notice is more available disk space! 



fosi' YOUK Applice.Licrj 

ihe PKVVAKL Data Compression Library' 
allows you to incorporate data 
compression technolocjy' into your 
software applications. The application 
program controls all the input and 
output of data, allowing data to be 
compressed or extracted to or from any 
device or area of memory. 


All Purpose Data Compression Algorithm compresses ASCI! or binary data 
quickly. The routines can be used with many popular DOS languiiges. A 
Windows DLL and an 0^/2 52*bit version is also ^ 1 vaiIabIc! 



9025.n. Deemood,Drive Drown Deer, Wl 53223^2437 
(4 14) 354-0699 fax {4 14) 354-8559 


^}UV.^KC D.iU Compf^sfon Ubr^r> for DOS S77S riSWAKi; Daln CoiTiprcssloii Lllirary lor OS/2 
■■'TKVVAKt; LmIii e^mpression libian- DLl. Uif Windows $350 
y • , PKZJP $42,00 rkUTL 546.a£» >4\Ln L limtU ■»I fungi $ 146.00 

atfcl pci In the US Canada. $l 1.2.5 overseas. 

; Wlscohsiii; rcsicienls add appropriate STaa- sale* tot & taaunty vales tax. 

Visa .-md Mastrjxard accepted, no t;Ot) ordtiia. 
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and others have discussed many of ICM’s 
technical and architectural elements. Ac¬ 
cording to Myron Kassaraba, Kodak’s di¬ 
rector of licensing for color management 
products, Windows 95 will ship with 8^- 
size (8 bits de.scribing each of the three 
color components) device profiles. This 
is the smallest profile that will produce 
good results in the desktop environment. 
ICM’s 12-bit transform engine for color 
matching can also handle more robust pro¬ 
files (16^ and 32') in professional applica¬ 
tions, though at the expense of overall per¬ 
formance. Because ICM will accept the 
ICC Profile Format, third-party peripheral 
makers need develop only a single profile 
for Macintosh, Windows 95, and Unix en¬ 
vironments. 

ICM’s design will reportedly allow you 
to “plug in” third-party color-matching 
engines to replace the default Kodak tech¬ 
nology. Expect Agfa, EFI, and Pantone to 
provide such engines during the next 12 
months. 

Apple’s ColorSync 2.0 

Although ColorSync has been around since 
1992, only a few applications suppliers 
have used its functionality. ColorSync 1.0 
was criticized as not being flexible enough 
for both casual iind professional color users. 
Also, version 1.0 lacked direct CMYK sup¬ 
port, using only the CIE XYZ model for 
device independence and RGB for Quick¬ 
Draw compatibility. 

ColorSync 2.0 has yet to ship, but it will 
establish the ICC Profile Formal as a prac¬ 
tical mailer. With this product, Apple will 
take the industry a long way toward mak¬ 
ing cross-platform color management a 
reality. ColorSync 2.0 adds the CMYK 
color model, so it will support most color 
printers. It will also support earlier Mac¬ 
intosh technology, including the original 
QuickDraw and the new QuickDraw GX, 
and can u.se version 1.0 profiles and APIs. 
In ColorSync 2.0, the interaction between 
applications and color management has 
been simplified. Third-party color man¬ 
agement modules can be used for some 
devices and the default module for others. 

But ColorSync and ICM don’t address 
all your color needs. Both offer basic color 
management through a device-independent 
color space model, and device profiles for 
common displays, scanners, and printers. 
But neither supplies the tools needed to 
fully integrate color use into everyday com¬ 
puting. Companies such as EFI, Kodak, 
Pantone, and Trumatch provide value-added 
software that will enhance the functionality 
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AN OCR SOFTWARE FAMILY FOR EVERY TYPE OF 
TEXT RECOGNITION FUNCTION 


RECOGNITA PLUS 

OCR SDFTVVAHi: 


RECOGNITA CARD 


RECOGNITA SELECT 

OCR jiCmVAKI 


RECOGNITA 

PLUS2.0A 


RECOGNITA 
SELECT 2.0A 


RECOGNITA 
CARD 2.0 


An easy-to-use omnifont optical 
character recognition software 
running on IBM PCs in MS 
Windows. Select supports a wide 
range of DTP scanners, TWAIN 
and HP AccuPage 2 technology. 
Recognition of more than 80 
languages is provided. Direct 
connections to different 
word-processors are available. A 
powerful solution for complex 
jobs with minimal user 
interaction. 


cognita Corp., H-1012 Budapest, Marvany u.l7., 
ingary. Letters: H-1251 Budapest, P.O.Box 55. 

!es Support Tel: (36-1) 201-8925, 


RECOGNITA CORPORATION 


<: (36-1) 201-7607 


Recognita Corp. of America, 1156 Aster Avenue, 
Suite F, Sunnyvale, CA 94086, U.S.A. 

Tel: (1-408) 241-5772, Fax: (1-408) 241-6009 


Recognita Buroautomatisierung GmbH, 
Hainstrasse 19, Aufgang D D-04109 
Leipzig, Deutschland. Tel;(49-341) 209-635 
Fax: (49-341) 281-643 
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Consistent Color 


of the built-in systems. These include tools 
to match desktop color output to four-color 
press output and color calibration for indi¬ 
vidual scanners and monitors. 

Pantone’s POCE and ColorDrive 

In 1963, Pantone (Carlstadt, NJ), a leader in 
color-reproduction technology, introduced 
to the printing industry its first color system, 
PMS (Pantone Matching System). Now it 
offers many software tools for color man¬ 
agement, notably POCE (Pantone Open 
Color Environment) and ColorDrive. 

Announced in October 1993, POCE is 
the result of a collaboration between Pan¬ 
tone and Light Source Computer Images 
(Larkspur, CA) to develop a color man¬ 
agement system applicable to photographic 
color and printed spot color. {Spot color is 
a part of an image that is printed with a sin¬ 
gle-colored ink or toner, not a combination 
of colors). POCE has since been over¬ 
shadowed by Microsoft’s selection of Ko¬ 
dak technology and by Apple’s continuing 
efforts with ColorSync. As a result. Pan¬ 
tone is concentrating its efforts on its tra¬ 
ditional strong point, industry-standard spot 
colors, according to Andy Hatkoff, Pan¬ 
tone’s director of business development. 

It can be difficult to take a color created 
in one application and use it in another. 
Most solutions are based on standardized 
palettes created from a fixed number of 
colors. Unfortunately, these systems don’t 
easily .support custom colors. Pantone’s 
ColorDrive, announced last September, is 
designed to standardize palettes, letting 


different applications use the same colors 
and enabling proofing devices (e.g., de.sk- 
top color printers) to produce output that 
closely reflects what will be produced via 
offset or gravure presses. ColorDrive en¬ 
compasses Pantone’s color systems and 
lets you import and export custom colors 
between applications. Printer output is cal¬ 
ibrated for printers that contain Pantone- 
licensed palettes and for any printer with 
ColorSync 1.0-compatible profiles. Color- 
Drive should be available for the Mac 
(68K or native Power Mac) this month; a 
Windows 95 version is scheduled for the 
second quarter. 

Trumatch SwatchPrinter 

Trumatch (New York City) created the 
first process-color matching system specif¬ 
ically designed for digital output. Based 
on a clever u.se of the HSB (hue, saturation, 
brightness) color space, it, too, requires 
human intervention at the final step of the 
professional printing cycle. According to 
Trumatch president Steve Abramson, this 
is unavoidable, because no current com¬ 
puterized color management tools can yet 
replace the human eye. The differences 
between the color capabilities of monitors, 
color printers, and the four-color press, he 
says, are .still large enough that no amount 
of manipulating the color space data will 
result in a “perfect” match. 

Color printers—whether ink-jet, ther¬ 
mal-transfer, laser, or dye-sublimation— 
cannot faithfully reproduce all the colors 
produced by the inks of a four-color print¬ 


ing press. Trumatch’s SwatchPrinter soft¬ 
ware lets you print a 27-page reference 
showing the 2()()0-i-color Trumatch palette, 
along with each color’s CMYK percent¬ 
ages, on a color Po.stScript printer. This 
output can be compared with a Trumatch 
color swatch fanbook showing the same 
colors printed on a four-color press, which 
will pinpoint any differences and simplify 
color selections for final printing. 

Closing in on Consistent Color 

Effective color management has come 
much closer to reality in the past year than 
many people thought possible. Virtually 
all major color participants have embraced 
the new device profile standard, and this 
year will see color management widely 
incorporated in operating systems. For the 
first time, you will begin to see cross-plat- 
form compatibility through standardized 
device profiles and third-party software. 

Full color management will still require 
considerable intervention by trained hu¬ 
man eyes and considerable expense. The 
color profe.ssional will find his or her job a 
little easier becau.se of these improvements. 
For the rest of us, however, predictable 
desktop color may, at long last, become a 
reality this year. ■ 


Michael Sugihara is vice president of MW A 
Consulting, Inc., of Palo Alto, California, 
an industry-analyst organization that focuses 
on printing and imaging issues. You can con¬ 
tact him on the Internet at mwac@apple 
.link.apple.com or on BIX c/o editors. ” 
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SOLID STATE Disk Emulators and PCMCIA Products 


Board Level Disk Emulators 

• Replace mechanical drives in embedded systems 

• High performance and low cost models available 

• Flash, EPROM and battery-backed SRAM 
technologies. Capacities from 180Kto 16MB 

• Dual drive and hard drive emulation support 
•8 and 16 Bit ISA bus support 

PCMCIA Carddrives & Adapters 

•Use PCMCIA cards in your desktop or 
embedded PC system 
•Internal model fits in 3 V 2 ” drive bay 
•Dual socket & external models available 
•Support for all types of memory, 

I/O cards and Type III hard drives 

• DOS & Windows compatible drivers included 



PC CardSharktt^ 
PCMCIA Carddrive 


High Capacity DRAM Drive 

•Expandable 16 to 512MB. SW or 
desktop models. Fast SCSI-2, SIMM 
module based, .1 msec access with 
built-in battery back-up and ECC. 
Flash IDE Drives with capaci¬ 
ties from 2.5 to 40MB 
Features: Autoboot capability, ail 
models. Support for ail popular op¬ 
erating sytems. Solid state reliability. 
Applications: Embedded 
Systems, Diskless PCs, LANs, 

POS, Medical, CAD/CAM, 

Graphics, High Performance PCs 
and Servers. 


CURTIS, INC. Industry Leader in Disk Emulation Products 

418 W. County Rd. D • St. Paul, MN 55112 • 612/631-9512* FAX 612/631-9508 
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On-Screen Color 


There’s a lot more to getting and keeping accurate monitor color than meets the eye. New calibration 
technologies woik with color management software to offer unparalleled color matching. 


BILL HILLIARD 





C olor monitors present the illusion 
that color output is possible. Bui 
there’s a considerable difference between 
the color you see on-screen and what you 
get for output. Although some programs 
let you pick colors that match Pantone> 
Trumatch^ or other color reference sys^ 
terns, the colors displayed on-screen never 
match the colors printed. With few ex¬ 
ceptions, everyone gets surprised at print 
time. 

For most users, the CRT monitor is the 
color reference that counts. These users 
aren’t desktop publishing professionals. 
They don’t have color scanners, and they 
don’t try to match reference colors. They’re 
just nonual users of office suites, presen¬ 
tations or charting programs, or other ap¬ 
plications that display color. For them, the 
monitor is the device in the computing 
chain that defines their color palette. They 
want printed copies or transparencies to 
match the colors they see on-screen. 

What We Want, or What's White? 

Besides color the primer can match, users 
have other expectations. The monitor’s 
overall color balance should he consistent 
from day to day and from unit to unit of a 
particular brand and model. This is espe¬ 
cially important for work diat other com¬ 
puter users will look at. Also, colors should 
be unifomily pure across the entire monitor, 
even in the comers. 

The monitor should also provide a pleas¬ 
ing look on-screen. Research suggests that 
North Americans and Europeans prefer a 
want! “paper white’’ tone on-screen, while 
Asians, on average, prefer the cooler, 
bluish-white tone most monitors default 
to. Because most monitors are made in 
Asia, they come with a bluish cast. 

I What are cool white and wann whhel A 
I monitor’s natural color balance is called 
I its while-point color temperature, refer- 
^ ring to the color displayed when ail three 

z 
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On-Screen Color 


Picking an Accurate Monitor and Graphics Card 


Y OU want or need to buy a new 
monitor. You probably already 
know how to tell if one monitor is bet¬ 
ter than another for general purposes; 
that information is widely available. 
But if accurate, consistent color is your 
most important requirement, what do 
you really need to look for? 

So Many Colors 

First, don't buy more colors than you 
really need. For most desktop publish¬ 
ing applications, the 65,000 colors pro¬ 
vided by a 16-bit graphics card are al¬ 
most indistinguishable from the 16 
million of a 24-bit board. Most busi¬ 
ness and home applications do just fine 
with a 256-color, 8-bit display. CD- 
ROM multimedia titles generally u.se 
only a 256-color palette, so paying ex¬ 
tra for 16- or 24-bil video won’t im¬ 
prove what you see on-screen. 

Most graphics cards support 24-bit 
color, 1280- by 1024-pixcl resolution, 
and 72- to 75-Hz vertical refresh 
rates—but not all three at the same 
time. This is another reason why most 
users still run Windows in 256-color 
mode, especially on large monitors, 
where flicker is more visible. This 
won't change until the cost of VRAM 
drops considerably or there's another 
design breaktJirough. 

Palette size isn’t really an issue for 
monitor color fidelity. Multimedia and 


WYSIWYP (what you see is what you 
print) color printing works perfectly 
well for most applications in 256 colors. 

However, it is a good idea to look 
for a monitor that offers some type of 
color calibration. Many come bundled 
with software-based color management 
systems. In addition, you should look 
for monitors (and video boards) that 
comply with VESA’s DDC (Display 
Data Channel), preferably DDC level 2, 
which offers two-way communication 
between host and monitor. Some mon¬ 
itors .skimp by supporting only DDC 
level 1, which is adequate for Plug-and- 
Play-compliance but not as versatile. 

Resolution vs. Brightness 

A monitor's maximum potential reso¬ 
lution (e.g., 1024 by 768 pixels) is de¬ 
termined by its dot pitch—the center- 
to-center distance between openings in 
its shadow mask or grill. The smaller 
the pitch, the closer the openings; the 
more finer openings you have, the 
higher the resolution you can achieve. 

But you probably should not buy the 
finest-pitch monitor you can find. An 
extremely small dot pitch cuts image 
brightness and contrast. Smaller open¬ 
ings in the shadow mask mean that 
fewer electrons actually hit the screen, 
giving a dimmer image. You can think 
of a monitor’s contrast as the difference 
between its darkest black and its light¬ 


est white. The brighter the white, the 
greater the contrast. You can turn up 
the brightness to compensate for a fine 
dot pitch, but if you go too far, the pix¬ 
els bleed or bloom, destroying the in¬ 
creased resolution that the fine mask 
tried to give you. 

Ultimately, you want resolution and 
brightness. Why not just increase the 
electron guns’ voltage to illuminate the 
phosphors more? Unfortunately, as 
beam current increases, the shadow 
mask absorbs more electrons, heats up, 
and deforms. Also, upping the juice 
makes it harder and more expensive to 
meet radiation safety standards. 

Aperture grills are less susceptible 
to misalignment, so monitors using 
Sony Trinitron or Mitsubishi Diamond- 
Tron tubes can deliver more beam en¬ 
ergy to the phosphors and lend to be 
bright. However, a new warp-resistant 
alloy for shadow masks, called Invar 
(for invariable), can withstand the 
higher voltages needed to produce a 
brighter display. Most high-quality 
monitors have Invar masks. 

In trading off resolution and bright¬ 
ness, choose a brighter monitor for im¬ 
age editing, multimedia, or graphics 
work that’s not particularly focused on 
WYSIWYG typography. However, for 
page layouts, word processing, or other 
line art and typographical tasks, favor 
higher resolution over brightness. 


phosphors—red, green, and blue—are fully 
illuminated. The temperature terminology 
is ba.sed on a visual equivalence between 
the monitor’s white and the temperature 
of a so-called “black body” that emits light 
when heated, .such as in an electric stove's 
heating element. At room temperature, the 
element appears black. As its temp)erature 
ri.ses, the element appears first deep red 
(thus the term red hot) and then yellow. 
If you could increase the temperature of 
the element further, without it melting or 
burning up, it would look white (while 
hot) and then bluish white. 

At every point, you can measure the tem¬ 
perature of the element in degrees Kelvin 
(absolute) and associate the color appear¬ 
ance of the black body with a certain white- 
point color temperauire. For example, place 


a monitor (showing a white .screen) next 
to a heating element. As the heating ele¬ 
ment’s temperature goes up, it will ap¬ 
proach the color of the monitor’s white 
.screen. At the instant they match, the tem¬ 
perature of the healing element, in degrees 
Kelvin, is the white-point color temperature 
of the computer .screen. The bluish white of 
most monitors is 9300° Kelvin. A 5000^^ 
white point (what some call paper white) is 
nearly the .same as direct sunlight; this is the 
graphic arts industry’s standard light for 
evaluating color. 

In the Eye of the Beholder 

Color is hard to quantify because of im¬ 
precise perception and subjective inter¬ 
pretation. If you say “candy-apple red” 
and “cherry red” to two people, each indi¬ 


vidual will imagine different colors, be- 
cau.se their color sensitivity and pa.st ex¬ 
periences will be different. 

Differences in surrounding light affect 
color perception. An apple that looks so 
delicious outdoors under sunlight looks 
quite different under greenish fluorescent ’ 
lights at home (see the figure “How Red Is 
the Apple?”). A picture of that same apple 
on your computer monitor will look dif¬ 
ferent at a 5000° paper-white balance than 
at the more typical bluish white. 

Also, the same apple displayed in front 
of a bright window will appear duller than 
when it’s in front of a darker surround. 
This is known as contrast effect, and it’s 
undesirable for accurately judging color. 
Reflections off the monitor face can skew 
on-screen colors; morning light can shift 
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From wire-framing to modeling and full rendering, the 
ViewSonic 2IPS is the ideal monitor for all CAD/CAWCAE 
applications. As an engineer, you undoubtedly spend most of 
your day electronically creating designs. The image on your 
screen is a critical factor to you. With that in mind, we designed 
our new 21” color monitor (19.7” diagonal viewable area), 
which surpasses even YOUR greatest expectations. 

The ViewSonic 21PS, witli its superior screen image, features our 
OnYiew'" control system which visually adjusts up to 20 func¬ 
tions. Some unique controls include trapezoid, parallelogram, 
tilt, moire, pincushioning and ViewMatch" color tuning. 

Fully loaded with features, the ViewSonic 21PS offers an ultra 
fine 0.25mm dot pitch, maximum resolution of 1,600 x 1,280 
and refresh rates up to an unbelievable l60Hz. Plus, we’ve added 
our ARAG® coating to virtually eliminate annoying glare and 
reflection from the screen. And, by incorporating ViewSonic’s 
super dark screen technology, we’ve dramatically increased 
image contrast and color saturation. 


'The ViewSonic 2 IPS is MPR-ll low radiation certified and 
exceeds the EPA’s Energy Star™ requirements by 
powering down to under 8 watts in the “Off” 
mode, and it is compatible with botli PC and 
Mac systems. 

Shift into high gear with ViewSonic's new 21PS, 
the perfect vehicle to drive your image to the 
limit... and beyond. 

ViewSonic® 

See The Differencer 

Tel: (800) 888-8583 or (909) 869-7976 Fax:(909)869-7958 
Call FaxSonic at (909) 869-7318 (fax-on-demand) 

Request Doc. 162 (21PS) 

Applelink; VIEWSONIC Compuseive: 73374,514 

All products and bfloid nanifi aiv registenxl trademiuks (rf tirdr res{iectlve curnftantev. 

'Hie only pnxnolES ener^ efinmcy and does not endorse any particular cotnpany or product 
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Even though both halves of the apple are the same shade of red, 
differences in surrounding light affect your color perception. 


screen colors in a reddish direction, and 
mid-afternoon lighting will cause a yel¬ 
low cast. Individual color sensitivity varies; 
even people with “noimar' color vision 
may be biased toward red or blue. 

Altered States 

In 1991, NEC (Wood Dale, IL) introduced 
on its higher-end monitors the first widely 
available method (called AccuColor) for 
adju.sting the CRT to get WYSIWYP 
(what you see is what you print) color. Be¬ 
cause of NEC’s infiuence on the market, 
most monitor makers offer similar con¬ 
trols on their 15-inch or larger monitors. 

AccuColor and its competitors let you 
manually adjust the monitor's RGB gain 
controls. In essence, you can adjust the 
monitor's tint. If your image of an apple 
prints fine but looks pale on-screen, you 
might bump up the monitor's red gun rel¬ 
ative to the others. But while this helps 
you match the apple's red on-screen, the 
overall white background of your windows 
or desktop also takes on a reddish tint. 
You've matched one color at the expen.se 
of 16 million others. This is the crudest 
adjustment for monitor color balance. 

Calibrating the Monitor Display 

CMScs (color management systems) arc 
software applications designed to adjust 
all colors—on-screen or the printed out¬ 
put—to produce WYSIWYP color. (For a 
complete look at CMSes and how they 
work, see “Consistent Color" on page 93.) 

In addition to CMSes working directly 
with applications software, such as Adobe 
Photoshop or QuarkXPress, a limited de¬ 
gree of color management is being built 
into operating systems, notably Apple’s 


Mac System 7.x (ColorSync), 
Microsoft’s forthcoming Win¬ 
dows 95 (using Kodak’s Preci¬ 
sion Color Management Sys¬ 
tem, or KPCMS), and future 
versions of SunSoft's Solaris. 

Sonnetech produces KPCMS- 
based software for Windows 
3.1, which is distributed with the 
newest monitors from Nanao, 
EIZO, Mitsubishi, Nokia, and 
Idek/Iiyama. NEC recently added 
Colorific as a no-charge, or bun¬ 
dled, option for every AccuColor- 
compatible monitor in its line. 

A CMS is a filter or equalizer 
that converts a monitor's original 
color definitions into those the 
printer needs to produce match¬ 
ing output. How well this works 
depends on the accuracy of the conversion 
formulas and the device profiles used to 
define the monitor's and printer’s indi¬ 
vidual color-rendering characteristics. 

ColorSync and Windows 95 provide de¬ 
fault, or generic, “monitor profile" data 
files to describe the colors on various mon¬ 
itors. They don't provide data on the indi¬ 
vidual values of the specific monitor you 
are using. Needless to .say, WYSIWYG 
color matching .suffers. 

Monitor makers get around this limita¬ 
tion by providing optional or bundled de¬ 
vices called display calibrators. Printer 
makers, too, are beginning to supply cali¬ 
bration routines in their drivers, enabling 
you to reset your printer so that you can 
work better with KPCMS, ColorSync, or 
other color management systems. 

Display calibrator devices maintain 
colors by measuring—and in some ca.ses, 
adjusting—your monitor’s color charac¬ 
teristics. They also create a “profile" that 
accurately describes how your monitor 
shows colors. 

Hardware-display calibrators work with 
the computer’s video circuitry, using a 
suction-mounted photo sensor and a serial 
connection. They set up a feedback mea¬ 
surement loop between the video signals 
and the colors that the sensor can see. 
Hardware calibrators for the Macintosh 
are available from Radius (Santa Clara, 
CA), RasterOps (Santa Clara, CA), and 
Daystar (Flowery Branch, GA). Units for 
PCs running Windows are available from 
Radius and Nanao (Torrance, CA). 

Other calibrators are software-based 
working at the operating environment 
level. Typically, you visually compare on¬ 
screen color with supplied color samples. 


Often these systems u.se optical illusions 
that help eliminate the need for special 
knowledge. With a mouse, you feed in¬ 
formation back to the CMS to create an 
accurate color profile for that monitor in 
that location. Some systems are tied to 
specific hardware, such as Radius’ Color- 
Composer, for use with Radius or Super- 
Mac monitors and graphics boards. 

In the future, if a monitor complies with 
the VESA’s (Video Electronics Standards 
Association’s) new DDC (Display Data 
Channel) standard, you can adjust its in¬ 
ternal color balance and color response 
curve (gamma) without knowing anything 
about the video card, other than that it is 
DDC-compliant. DDC defines a two-way 
communications channel that lets the host 
PC adjust the monitor's color-rendering 
characteri.stics to a known state without 
sacrificing brightness, contrast, or color 
gamut. It does this by changing electronic 
gain controls inside the monitor, which 
gives better dynamic range (i.e., greater 
on-screen color gamut) than would ad¬ 
justing (thus limiting) digital values in the 
graphics board's DACs (D/A converters). 

Windows 95’s Plug and Play architec¬ 
ture will support DDC, and NEC, Nanao, 
and EIZO are already shipping DDC-com- 
pliant monitors. 

Seeing Beyond the Surface 

How well does a monitor suppress glare 
and ambient light? Reficctions from the 
CRT's phosphors themselves need to be 
reduced, lest they reduce blackness and 
image quality. To cut or diffuse external re¬ 
flections, makers treat the CRT’s surface 
by chemical etching, mechanical etching, 
or applying silica. However, all thCvSe meth¬ 
ods defocus the screen image a bit. 

Another approach is to apply a thin-film 
AR (antireflective) coating directly on the 
CRT face (the best and most expensive 
method), bond AR panels to the CRT, or 
supply external slide-on panels. A few 
manufacturers, such as Matsushita, com¬ 
bine thin-film AR coatings with fine-grain 
silica particles. This provides a more cost- 
effective method for reducing specular 
reflections and glossiness without the ad¬ 
verse yield and production issues associ¬ 
ated with more costly AR coatings. 

A Magnetic Personality 

Because a monitor uses magnets to aim 
its electron beams, it is sensitive to any 
changes in either external or internal mag¬ 
netic fields. The larger the monitor, the 
greater its susceptibility to environmental 
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WHO... 

Who represents the ultimate 
choice in PC monitors? 



SAMTROIM 


Samtron has 25 years specialist experience 
I engineering monitors and tubes, and 
shows! This is why Samtron has become 
ie world's largest manufacturer of CRT's and 
ne of the largest monitor suppliers. 

amtron monitors are quality products, 
hey have superior technology. They are 


economic in saving up to 95% energy. 
They are ergonomic and comply with the 
major European standards such as 
ISO 9001 and MPR II. 

Samtron - the monitor specialists. 
Samtron Monitors - the ultimate choice. 



AMTRON Europe: Frankfurt Office: 

m Unisyspark 1 • 65843 Sulzbach • Germany • TEL: (49) 61 96/ 74 00 1/00 5 ■ FAX: (49) 61 96/ 75 81 49 
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Rat-Panel Color—Any Good? 


C olor LCDs are a mamstream technology for laptop computers, and some makers, in¬ 
cluding Compaq and Apple, have discussed using oniy color displays on their notebook 
computers. But are LCDs suited for carefui, accurate coior work? The short answer: They're us¬ 
able, but just barely, LCDs wiil never be good color-proofing devices for WYSIWYG coior printing, 
because of limitations of viewing angle, contrast, and size. 

A CRT monitor propagates tight over a wide angle—nearly ISO degrees. By contrast, If you look 
at an LCD from outside its 30-degree viewing angle, it's difficult to see anything on the screen 
at all. Essentially, if you rotate the screen around a verticat axis, at some point you'll see notiv 
ing. Up to that point, the image contrast will steadily decrease, which means that at each angle 
you view the display from, the color looks different. 

Diminished contrast is also an issue because LCD contrast is so tow to begin with, compared 
to CRTs. If power consumption Isn't a concern, then LCDs can get fairly bri^t. Their low end, how¬ 
ever, isn't black, because some backlighting seeps through the “ofT pixels, reducing the color 
gamut of LCDs substantially. In addition, bright LCDs get hot, which makes colors drift. 

Size is a killer. With windowing GUIs, people want to see more on-screen. A 14-inch LCD 
won't cut it; the market wants 15,17, or 21 inches, and producing these is a problem of night¬ 
mare proportions. The typical VGA-grade, 97^1 nch active-matrix LCD panel has nearly a million 
transistors. CPU makers manufacture chips wifri several million transistors, using redundant de¬ 
signs and getting tens of small chips on a silicon wafer. However, LCD makers can’t build in as 
much redundancy, and they can process only a few panels on each ^ass substrate. To get a large 
display, they might be able to produce only one panel on a single substrate. With an LCD, each 
defect is a dead pixel. As size grows, the I Ike ii hood of clumps of dead pixels grows dramaticaily, 
and manufacturing costs and yields become unmanageable. In the spring of 1994, Sharp an¬ 
nounced the world's first 21-inGh active-matrix LCD, It produced a single prototype. Clearly, 
commercially feasible, large-screen LCDs are a long way off. 

On the horizon, Texas Instruments is perfecting another flat-panel technology, DMD (Digital Mi¬ 
cromirror Device), which puts millions of small mirrors on a chip. Here, too, it's hard to scale this 
technology up to large sizes, though it seems to have better potential than LCDs, However, there's 
another problem. According to Jack Roberts of Dataquest, “with LCD's, when pixels are dead, 
they're off. And this is less noticeable than if those pixels were always on. But with DMD, 
there’s a 50 percent chance that a dead pixel will be off or on, so defects are more noticeable," 


variances. Clustered around the neck of 
the CRT is critical support circuitry, par¬ 
ticularly the yoke with its two precisely 
wound electromagnels. All monitor man¬ 
ufacturers fme-timc color purity and con¬ 
vergence—the beam^s ability to strike the 
screen in the proper place—with magnets 
that are glued onto the tube at ihe factory. 
But during shipping, these magnets can fall 
off, or the yoke can slip. Thus, it's always 
best to purchase a mt^nitor fn>m a reputable 
dealer or maker who will offer service ac¬ 
cess or no-questions-asked returns. 

All monitors automatically degauss (i.e., 
clear themselves of any stray magnetic 
fields) when theyVe powered up. In use, 
however, the monitor develops a relation¬ 
ship witii other strong magnetic fields in its 
environment, including the Earth's mag¬ 
netic fields, which are probably the 
strongest forces. In fact, to achieve the 
best viewing, position your monitor with 
tlie flow of the Earth’s magnetic field: face 
the monitor west in the northern hemi¬ 
sphere or east in the southern hemisphere. 
Makers such as Nanao and EIZO calibrate 
their high-quality monitors differently ac¬ 
cording to their intended destination. 

Many monitors allow manual degauss¬ 


ing to remove any stray magnetic effects 
during operation, Tliese could he caused by 
poorly shielded power supplies, other mon¬ 
itors nearby, and unshielded loudspeak¬ 
ers. If your monitor sits in one place and 
never moves, manual degaussing may 
never be needed. Bui move your monitor 
after if s been on awhile, even just swi vel 
ii 90 degrees, it will be out of .sync with its 
new magnetic environment. Corners may 
twist, and colors may slip or smear. It’s a 
good idea to turn your monitor off, de¬ 
gauss ii manually at least once a w^eek. 

Smaller Boxes, Better Color, Lower Cost 

In the future, we can expect shallower 
monitors based on CRTs with I lO-degrec 
beam deflection; today's monitors all use 
90-degree tubes. 

Also, expect improved convergence, 
color purity, and brightness uniformity 
across the face of the monitor. Philips 
(Nashville, TN) has introduced its Bril¬ 
liance 21A monitor using a digital tech¬ 
nology called CyberScreen to control the 
beam within tight tolerances. 

Typically, a monitor’s color purity, 
white point, and brightness uniformity vaiy 
by as much as 25 percent between the cen¬ 


ter of the display and the comers. To com¬ 
pensate for this error, CyberScreen moni¬ 
tors treat the monitor face as if it were 
composed of many separate square areas, 
or tiles. These tubes are preprogrammed 
at the factory with unique correction fac¬ 
tors for each tile—perhaps more correc¬ 
tion in the comers, less correction at the 
center of the screen. Further, the unit's cir- 
cnits automatically monitor an internal 
sensor to detect changes in external mag¬ 
netic fields and maintain picture quality. 

The specifications for the CyberScreen 
monitors are excellent Misconvergence 
may be as low as. 14 mm versus as much 
as A mm in corners for competitive mon¬ 
itors, And variations in brightness are held 
to less than 10 percent. This greater uni¬ 
formity yields improved color matching. 
You can expect similar technology from 
Philips’ competitors over the next year. 

Other new technology in the works will 
enable image and geometry corrections 
across the face of ihe monitor on a scan- 
line-by-scan-line basis. This will produce 
big improvements in color purity, bright¬ 
ness, and misconvergence, and other cor¬ 
rections are eliminated in the factory almost 
altogether—even on 110-degree tubes. 

Finally, bigger monitors will continue to 
come down in price, as more people rely 
on Windows and other GUI-based oper¬ 
ating systems and need displays with more 
available real estate. By 1996, according to 
an estimate by DaUiqucst, 17-inch monitors 
should be selling in equal numbers to 14- 
and 15-inch units. 

In today's business, academic, and tech¬ 
nical settings, color is an integral pail of the 
computing environment; color is an avaif 
able and increasingly important tool in 
communicating information and making 
sense out of data. Almost everyone uses 
a color nionitor these days, something that 
was not Ime a few yc£irs ago. The net result 
of increased color requirements, lechnical 
improvements, compatible color manage¬ 
ment sob ware, and market trends will be 
that tomorrow's crop of color monitors 
will be better and cheaper than ever. They 
will provide users wilh consistent and pre¬ 
dictable color that can be tailored to their 
specific needs and other equipment. And 
they will help put an end to all those un¬ 
pleasant surprises at output time. ■ 


Bill Hillktrd is a founder ofSonnetech, LkL^ 
a San Francisco-based developer of soft¬ 
ware and hardware to improve colorfideUty. 
You can reach him on (he Internet at sotme- 
rech@aol.com or on BIX c/o ''editors. " 
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WHAT HAPPHms 


W 


hen you add 



TO AN ALREADY 


extraordinary 


package? 


WHAT DO YOU THINK? 



^ At 7 feet 2 inches tall, Kareem Abdul- 

Jabbar has got some serious size. But 
\ that's only half the story. The fact that 

t he added superior basketball skills to 

an already imposing frame is what 
madehimadominantforceintheNBA 
for two solid decades. 

The new ergonomically and aesthetically designed Elite se¬ 
ries of monitors from MAG InnoVision have features that other moni¬ 
tors just can't touch. And the fact that they only come in the larger 
15-inch, 17-inch and 21-inch sizes with the most advanced CRT tech¬ 
nologies makes them truly fantastic. Advance Display Calibration, 
Green Energy and LCD displays combined with ultra high resolu¬ 
tions up to 1600 X 1280, lightening-quick refresh rates and crystal 
clear dot pitches make them impossible to beat. And since they're so 
reliable, we'll even throw in a 3-year limited warranty. 

So pick one up at a MAG InnoVision dealer near you. Their 
larger size and imposing features are liable to dominate the market 
for years to come and they cost a lot less than, say, an NBA draft pick 
these days. 



2S01 South Yale Street • SantaWna, California 92704 • 800-827-3998 • 714-751-2008 
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It Makes Simple Presentations Impressive. 
It Makes Impressive Presentations Simple. 


It's a Proxima Ovation‘^+ projection panel. 
It works with your computer and 
an overhead projector to project 
powerful large-screen images. 

Anything from simple graphics to 
full-motion multimedia presentations. 

And yes, you need one. 

Because witli it, you can 
communicate more 
effectively than ever before. 

But that's not all. 

Proxima's Ovation+ is easy to 
Lise^—just plug it in like a monitor 
It's impressive to watch—it's active- 
matrix display projects 16.7 million 



eyepopping colors. And it puts you in command. 
Our unique Cyclops* interactive pointer system works 
like a cordless mouse to give you total control of 
your software from anywhere 
in the room. Any software, any 
presentation, any platform. 

Suddenly, your presentations 
are more impactful. Your 
points more memorable. Your 
workgroups more productive All because 
you have an Ovation + projection panel. 
To receive your free CD-ROM demo 
disk or infonuation on our complete line of 
Proxima Desktop Projection'^ products, call us 
today at 1 - 800 - 447 - 7694 . 

PROXIMA® 

The Desktop Proiectiqn Company 


Uf officE. ma i::3in]ii pm imve. sbi d^. ca w^oa. fax igisi 457-^. ibcqI' w-tsm du^ xa ^ 


c HsAnq 24. BrtM RX BM, Tb PUtHsiHts. 4^t43-&5l} FAX m. Ptmfti and C^d|U n Irademir^ d Pnmt 


[lM((lnpPiiOTHfWiffllD«Wl®Pi!J)fi£SW«liatei^ DfBeiriC®edl«0iin« U^S.lPdloreionpalHftBBpefMlIltD. CamlDftllSSiPrDrtiHCDiwallnn Sj^erditnllnniareEidiiedtEchriQBWdltoJncfica. 
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Today's color printers get better, faster, cheaper, and more capable. Will we each have 
a color printer on our desk by decade's end? 


MICHAEL WEISS 



R apid change is ihe name of the 
color-printing game these days. Ris¬ 
ing quality, falling costs, new and im¬ 
proved printer technologies, and widety 
available software that can output color 
are all contributing to the explosive growth 
in color printing in a wide variety of set¬ 
tings from home to school to office. These 
trends will continue over the remainder of 
the decade at an even more rapid rate. 

Accurately predicting what will change 
is a lot easier tlian coireclly guessing when 
it will happen. New products with new 
features will bombard the market—some 
breakthroughs appear just around the cor¬ 
ner; others will need four or fi ve years to 
perfect. However, the one constant will be 
that the large number of major industry 
participants will keep pushing themselves, 
and consequently one another, to provide 
users with new and better color printers. 
There certainly seems to be an industry 
consensus that color output will become 
increasingly important, 

A compelling argument can be made 
that technology generates both user inter¬ 
est and software developer support, espe¬ 
cially when delivered to the marketplace 
by Canon, Epson America, and Hewlett- 
Packard in the case of ink-jet technology or 
by HP and Xerox for desktop color laser 
printers. Other highly respected manufac¬ 
turers, such as Tektronix and Eastman Ko¬ 
dak, have generated .similar support by 
producing specialty products based on tlier- 
mal-wax transfer and dye-sublimaiion 
color-printing technologies. 

Liquid Ink-let Printing 

The most obvious thing about color liq¬ 
uid ink-jet printing is its enormous and 
growing popularity. Both HP (in 1993) 
I and Canon {in 1994) have passed the 10 
§ million mark in ink-jet printer shipments. 
I HP sold 5 million in 1993 alone, and 2 
million of those were color printers. For 
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1994, HP expects 60 percent of the ink¬ 
jet printers it sells will be color-capable, in¬ 
deed, since HP introduced the DeskJet/ 
DeskWriler 320 and 540 and retired its 
older models^ it no longer ships mono- 
chrome-only ink-jet printers- In addition 
to HP, Canon, and Epson, ink-jet primer 
suppliers include Apple, DEC, Lexmark, 
Tektronix, Texas Instruments, and Xerox. 

The success of liquid ink-jet is due to 
the printers’ continually decreasing cost; 
improvements in print quality, perfor¬ 
mance, and ease of use; and effective mar¬ 
keting. Recent advances in liquid ink-jet 
printing technology include higher reso¬ 
lution, better ability to print on plain paper, 
faster speed, surprisingly large improve¬ 
ments in print quality, and the ever lower 
costs. Lightfastness and waterfastness have 
also improved 

Printing speed is increasing, as the ven¬ 
dors incorporate more nozzles into their 
print heads. The new Canon BJC-4tX)0 has 
a 128-nozzle head and prints at 5 ppm 
(pages per minute) in monochrome. An¬ 
other development on the horizon is a full- 
width print array. Ctmon could build that 
today, as well as a 256-nozzle head, but 
not at a price that makes them feasible for 
desktop printing. In five years, this will 
change. 

According to many industry partici¬ 
pants, another major breakthrough wall be 
true medium independence—the ability to 
print on almost anything. The key to this is 
ink chemistry, something no ink-jet pro¬ 
ducer will discuss in detail. Ink chemistry 
is a key area of competitive advantage for 
HP, Canon, and Epson, whose R&D de- 
panmenis are working on improvements in 
pigments, lightfasmess and waterfastness, 
and suitability for printing on a wide vari¬ 


ety of media. For example. Canon already 
has a large specialty printer that uses a 
256-nozzle head to print at 400 dpi (dots 
per inch) on a wide variety of textiles. It 
prints on T-shirts, and the images do not 
fade; it also prints on bathing suits, and 
the ink will not wash off. These advances 
in ink technology will find their way to 
the desktop by the end of the decade. 

Another area of major improvement 
that’s close at hand is dramatically im¬ 
proved resolution and thus print quality. 
New printers from Epson and Lexmark 
entered the market in 1994 that were able 
to deliver extremely high-quality images 
because of new printer driver software. 
Resolution will continue to increase, and 
this year you will see true 600- by 600- 
dpi ink-jet printers to replace the so-called 
600- by 300-doi-addressable solutions cur¬ 
rently on the market The Epson Color 
Stylus, used with its software drivers, al¬ 
ready claims 720 by 720 dpi. 

The next plateau in print quality will be 
photo-real i Stic images. In the next few 
years, units will offer high resolution (600 
or 720 dpi) with more depth of color and 
enhanced drivers to compete with contin¬ 
uous-tone printing from color laser, vari¬ 
able dot-wax transfer, and dye sublima¬ 
tion. Indeed, a number of major vendors 
believe that the ability to print pholo-real- 
istic images at a high speed and keep costs 
low will be the key to market success at the 
end of the decade. 

Other issues, such a.s the cost per page, 
will fall by the wayside. Printing costs will 
decline with improvements in medium in¬ 
dependence, as users will no longer need to 
purchase special paper. Costs will drop 
further as competition forces vendors to 
lower their ink-cartridge prices, which to¬ 


day are still high-profit items. 

If liquid ink-jet printers can deliver 
high quality with robust duty cycles 
and offer advanced paper handling at 
speeds comparable to those of laser 
printers, they will compete aggres¬ 
sively with all color-printing tech¬ 
nologies, There are no technical im¬ 
pediments to any of these attributes. In 
fact, ink-jet printers have a manufac¬ 
turing cost advantage that should en¬ 
sure that they remain the lowest-cost 
color printers in the marketplace. For 
the foreseeable future, liquid ink-jet 
w ill be the color technology to beat. 

Solid Ink-Jot Printing 

Solid ink-jet, or phase-change^ tech¬ 
nology offers a good deal of promise 
as well. This technology uses heat to melt 
the ink material, which at room tempera¬ 
ture has the texture of a hard crayon. Once 
the ink hits the paper or other medium, it 
cools almost in.stantly. This attribute makes 
solid ink-jet perhap.s the most medium- 
independent color-printing technology that 
is currently available on the desktop— 
early suppliers of the technology liked to 
show samples printed on sandpaper and 
toilet ti.ssoe. 

Other advantages of this type of printer 
include the production of vibrant colors 
that are especially good on transparencies, 
waterfastness, and true clean-hands in- 
siallation and resupply. Image quality is 
excellent, although not currently up to the 
level of dye sublimation. Tektronix, the 
leading supplier of solid ink-jet printers, 
has developed techniques that make mono¬ 
chrome text and graphics quality quite 
good. On the negative side, solid ink-jet 
printers print slowly, and they arc expen¬ 
sive to buy and operate. Also, the color is 
not very lightfast; it tends to fade quickly 
when exposed to sunlight. 

Tektronix has made significant R&D 
investments in the technology and is 
clearly aware of the current shortfalls. 
There is every reason to believe that its 
next generation of printers will be at least 
twice as fast as the current Phaser 3D0i, 
which doubled the speed of the first-gen¬ 
eration Phaser III PXi. 

There is nothing inherent in the solid 
ink-jet technology that would inhibit it 
from being competitive with desktop color 
laser solutions. A. J. Rogers, strategic mar¬ 
keting manager of the Tektronix Color 
Printing and Imaging division, likes to say 
that “it has the simplicity of liquid ink-jet 
without the drying-time problem,” Solid 
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and all on one 



Powerful 

Brings power to your 
network. Controls 
2 to 1,024 computers 
(networked or stand¬ 
alone) from a single or 
several location (s) 
simultaneously and 
Independently. Allows 
access anytime, any¬ 
where: viewing, moni¬ 
toring, operating are 
no longer restricted 
to local consoles. Pro¬ 
vides increased system 
security and produc¬ 
tivity. 



Integrated 

Hardware-based and 
software-independent. 
Flexible, modular, up¬ 
gradable. The system's 
unique matrix techno¬ 
logy minimizes cabling 
requirements and 
ensures trouble-free 
operation. 

Reliable 

A range of quality 
German engineered 
products that meets 
today's computing 
needs. 


Efficient 

Cuts down on the need for large quan¬ 
tities of monitors, keyboards and mice. 
Reclaims floor space. Saves time and 
money. 


The PolyCon Management System 
- A totally new approach - 

Call this number NOW! 

Ask for detailed information. 
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This specific 
color 

transformation 
was designed to 
match a printer 
to a monitor and 
was made using 
the Candela 
Color 

Management 


ink-jet printing is already fully medium-in- 
dependent and is more reliable and easier 
to use today than color laser printing. Fur¬ 
ther. the lighifast problem seen in Tek¬ 
tronix offerings can be overcome: Brother 
offers a solid ink-jet printer that uses a 
pigmented ink that is much more resistant 
to fading. 

Major solid ink-jet improvements need 
to occur in two areas: performance and 
price. Speed is the easier of the two to 
achieve. The next generation of solid ink¬ 
jet products, due out this year, is likely to 
comprise true page printers with the abil¬ 
ity to print color at least as fast as current 
color laser printers. Price breakthroughs 
will be contingent on higher sales volumes 
that would dramatically reduce manufac¬ 
turing costs. To do this, solid ink-jet print¬ 
ers will have to keep pace with the print- 
quality improvements expected for both 
liquid ink-jet and color laser technologies. 

Solid ink-jet color-print quality is al¬ 
ready good for graphics and will improve 
with further development. However, text 
quality mu.si be improved, especially in 
mon(K:hrome, to compete successfully with 
laser printers. It seems clear that color laser 
printers will improve to match mono¬ 
chrome laser quality with increased reso¬ 


lution, moving from 300 to 600 to 1200 
dpi using smaller loner panicles and reso¬ 
lution-improvement techniques. Solid ink¬ 
jet devices will have to match the higher 
re.so]ution and better text imaging. There 
are no basic technical impediments to diis, 
but print quality comparable to today*s 
monochrome laser printers is probably two 
generations of solid ink-jet printers away. 

Solid ink-jet/phase-change technology 
shows good promise for the end of the 
decade. By then, these printers are likely to 
have a small footprint, speeds that match 
desktop color lasers, and prices in the 
$2000 to $3000 range. With those specs, 
the technology should remain attractive to 
many. 

Color User Printing 

Color laser printing is currently the hottest 
printer topic. At this writing, four vendors 
were supplying desktop color laser print¬ 
ers: QMS, Xerox, HP, and, just about to 
appear, Tektronix. They offer speed, ade¬ 
quate text quality and color that is good 
enough for general-office printing, ^md ad¬ 
dress-networking capabilities. As with all 
new technologies, they still command a 
price premium, but prices are dropping 
quickly. The 12-ppm monochrome HP 


LaserJet 4 Plus sells for $1839, and the 
color LaserJet costs $7295, 

Unfortunately, there are a number of 
difficulties with color laser printing today. 
First, it is far from clean: Toner installation 
is a messy procedure. Moreover, some 
units require surprisingly frequent inter¬ 
vention by users to service components. 
As a consequence, they are significantly 
harder to live with than other color-print¬ 
ing technologies or monochrome lasers. 

Another disturbing issue, hopefully tem¬ 
porary, is that the QMS and Xerox models 
(both using Hitachi’s color-laser engine), 
appear to be mechanically fragile. Users 
report needing higher-than-normal num¬ 
bers of service calls to keep these printers 
wwking properly. The HP Color LaserJet 
does not appear to suffer from this prob¬ 
lem. The Tektronix offering is unknown 
because it was unavailable at press lime. 

Perhaps the mo.si serious problem with 
color laser primers is lower prim quality 
than what users are likely to expect. The 
QMS, Xerox, and HP devices don’t sup¬ 
port continuous tone reproduction; they 
must create combination colors using 
halftone (dot-pattern) screens. The new 
Tektronix desktop la.ser printer does use 
continuous tones; its overall quality should 
compare favorably to the 
imaging capabilities of the 
larger and more expensive 
Canon and Xerox machines. 
Note, however, that text qual¬ 
ity for desktop color laser 
units, such as the HP Color 
LaserJet, does not compare 
with today’s office standards 
set by 600-dpi monochrome 
printers, although it may be 
good enough for most pur¬ 
poses. 

Because color laser print¬ 
ers arc still in their infancy, 
today’s difficulties should 
not be viewed as a failure of 
the technology. Over the next 
five years, all vendors’ color 
laser printers will become 
simpler and more reliable. 
The next-gene rati on devices 
should be capable of clean- 
hands installation and require 
minimal user intervention. 
Quality will go up quickly, 
as will speed. 

Today, you have to com¬ 
promise to get affordable 
quality color. By the end of 
the decade, you won’t have 
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The only Wind0ws"statistics Also available for 

package you'll ever need. and wiaci 


#1 for DOS and Windows 

Rated “the best general-purpose 
stadstics program” for the PC by 
Software Digest^, SYSIAT for DOS 
is now joined by SYSTAT for Win¬ 
dows. This addidon to the SYSTAT 
family takes full advantage of 
Windows, with pull-down menus, 
dialog boxes, sizable windows, and 
the ease of use you expect in a 
Windows package. 

SYSTAT for Windows runs in 
standard and 386 enhanced modes 
and can take advantage of Win¬ 
dows advanced memory manage¬ 
ment No matter how large or 
complex your analysis is, you can 
use SYSTAT. 

SYSTAT delivers a balance of 
power and simplicity. It lets you 
analyze and manipulate data 




with a comprehensive range of 
advanced stadsdcal procedures, 
and present your results with 
stunning graphics. 

Just point and click 

SYSTAT is a full-fledged Windows 
application. Just point and click. 
SYSTAT’s QuickStaf” buttons give 
you simple, single-click shortcuts 
to common staUstical analyses. 

More statistics, from the basic 
to the most sophisticated 
A full range of univariate and 
multivariate statistics-from t tests 
to mulddimensional scaling. With 
a few clicks you can turn most sta¬ 
tistics into graphs and perform: 

■ multiway crosstabs with log 
linear modeling 

■ nonparametric statistics 

■ principal components and 
factor analysis 

■ cluster analysis 

■ time series 

■ nonlinear estimation 

■ correlation matrices 

■ means, effect, and dummy 
models 

■ post hoc tests 



SYSTAT offers the most 
advanced multivariate general lin¬ 
ear model available for Windows. 


The most graphics 

No other statistical or graphics 
package can produce all the scien¬ 
tific and technical graphs that 
SYSTAT can-nor surpass its ease of 
use. Graphics capabilities include: 

■ histograms 

■ single, multiple, stacked, and 
range bar graphs 

■ single and grouped box plots 

■ stem-and-leaf diagrams 

■ pie charts 

■ scatterplot matrices 

■ 3-D data and function plots 

■ contour plots 

■ control charts 

■ maps with geographic projections 

■ Chernoff faces 

■ complete color spectrum 

■ log and power scales 

■ confidence intervals and ellipses 

■ linear, quadratic, step, spline, 
polynomial, LOWESS, expo¬ 
nential, and log smoothing 



^'SYSTAT {for Windows) - with 
its superb graphics^ high-quality 
statistical algorithms^ and 
reasonable price -is an excellent 
choice.** PC Magazine 


To order SYSTAT (with a 60-day 
money-back guarantee), or to 
request more information and a 
demo disk, call: 


800-543-5835 

For Windows circle 117, 

For IBM/DOS circle 118. 



SYSTAT 

mmmmmrnmmmmmmmmmm® 


For more information call or write: SPSS Inc., 444 N. Michigan Avenue, Chicago. Illinois 60611. Tel: 1.312.329.3300; Fax: 1.800.841.0064 
Australia: 61.3.602.5088, Belgium: 32.2.268.1775, Denmark: 45.64.406575, Finland: 358.0.692.3800, France: 33.76.418508, Germany; 49.55.4272075, 
Greece: 30.1.362.9041, Holland: 31.34.0266336, Italy: 39.587.213640, Japan: 81.33.5902311, Malaysia: 603703.5568, Mexico: 52.5.563.0641, 

New Zealand: 64.7.8562675, Norway: 47.32.892.240, Poland: 48.12.360791, Spain: 34.3.4154904, Sweden: 46.8.317.740, 

Switzerland: 31.97133.71, Taiwan: 886.2704.2762, UK: 44.462480.055 

d994 SYSTAT* Inc. SYSTAT for DOS rited highest in overall evaluation by Settwan Digast Ratiags Raport. ¥oL 8. No. S, May, 1991. Software Digest is a registered trademark of NSTU Inc. 
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The Magexine of Technology InfegroHon 


to. The one open issue is cost. If color 
laser-printer prices reach the $2000 to 
$3000 range, they will likely find their 
use in higher-end desktop environments, 
while comparable ink-jet printers will 
occupy the low end and midrange. 

Thermal-Wax Transfer and Dye Sublimation 

Compared with ink-jet or laser printers, 
today’s thermal-wax transfer and dye-sub¬ 
limation printing technologies are more 
specialized (i.e., less versatile). Each has 
clear technical strengths and weaknesses. 
Both have good color-imaging character¬ 
istics. TTP (thermal-transfer printing) pro¬ 
duces excellent transparencies, while dye 
sublimation is the clear leader in producing 
photo-realistic images. 

Perhaps the greatest drawbacks of both 
technologies are their cost and their re¬ 
quirements for special media. Both are quite 
expensive on a cost-per-page basis, and 
dye-sublimation units arc expensive to pur¬ 
chase. Further, the cost per page for TTP is 
fixed—the cost per prim is unaffected by 
the amount of color on a page because the 
process uses a full block of transfer ribbon 
for each page printed. These ribbons are 
expensive, their pricing largely controlled 
by patent-licensing arrangements. 

Achieving best quality from TTP re¬ 
quires special medium. The slick paper 
that gives thermal transfer an optimum 
base for printing also makes it impossible 
to integrate transparently into a larger doc¬ 
ument. Attempts at plain-paper solutions 
have resulted in lower print quality. 

Dye sublimation has similar drawbacks. 
As with thermal-wax transfer, ribbon use 
is fixed and expensive. The one bright light 
here is that dye-sublimation ribbons are 
not bound by the same proprietary pric¬ 
ing constraints as thermal wax, so you are 
likely to see a dramatic cost-per-page re¬ 
duction. The process will continue to com¬ 
mand a premium over other types of color 
printing, however, because of paper costs. 
The paper needed for dye sublimation is an 
expensive, photographic-grade stock. 

You can also expect dye-sublimation 
mechanisms to become significantly less 
expensive in the next few years. As host 
processors become more powerful, some 
printer manufacturers will provide “dumb” 
dye-sublimation printing devices with rad¬ 
ically reduced prices. They might be 
slower, but they will also be much less ex¬ 
pensive, while still providing excellent 
imaging capabilities. 

Other advances will also be made. The 
new Eastman Kodak 8600 dye-sublimation 
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Once in a while, something is created that goes 
above and beyond the ordinary. 

Something better than the rest. 

Tn the realm of copy protection locks, the Hardlock™ 
copy protection system rises above the others in 
securing your applications against unauthorized use. 
Hardlock is the only lock that uses a programmable 
algorithm, far more complex to decode than simply 
reading the contents of a memory chip. Hardlock also 
features selectable anti-debugging and reverse 
engineering protection as well as protection against 
hardware emulators, which no other lock has. 


Security, Quality. Technology. 
Hardlock is state of the art. 


Call US to find out more about how Hardlock can 
provide your masterpiece with the security it 
deserves. 



1 - 800 - 562-2543 
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Software Protection ■ Data Security 


Phone 708-8080300 ■ Fax 708-808-0313 
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For DOS, Windows, Windows NT, OS/2, Unix, Xenix, DES Single User, Network, CD-ROM Applkations and More 

Fora distributor in Europe contact FAST Electronic GmbH^Tel: 49-89-53 98 00-20 Fax: 49-B9-53 90 00‘49 'In Brazil contact HT-MACH, Tel: 55-21-257-0314 Fax; 55-21-235-6800 
•In Chile contact Datesoft SA, Tel: 562-246-7443 Fkc: 562-208^0591 In Peru contact V.C.Hl. Tel: 51-14-440537 Fax^ 51-14-4759B4 
'In Me)(Jco contact D.C. Computacion, Tel: 611-43-41, 611-46-41 
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• KEYBOARDS 
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integrand's unique enclosure design uses 
modular construction. We have 3 basic 
models for iSA/EISA bus corr^puters. Over 
100 interchangable modules allow you to 
customize them to nearly any requirement. 
Integrand offers high quality, advanced 
design hardware and strong support. Why 
settle for less? 



Monitor: W Super VGA Color from $650 
PC Endosures from $300 _ 

Keyboards: Drawer Shelf & Panel from $85 


Made in U.S.A. _ 

Rack i Desk Models _ 

Accepts Most Motherboards and 


Up to 20 Slots 


Rugged, Modular Construction _ 

Excellent Air Flow & Cooling _ 

200 i 300 Watt Supplies, UL, CSA, TUV 


Call or write for descriptive brochures, prices 
or applications assistance: 


INTEGRAND 


$620 Roosevelt Ave. • Visalia, CA 93291 

2091651-1203 

FAX209/651-1353 

We accept VtSA and MasterCard 
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printer provides much 
better lightfastness 
than has been previ¬ 
ously achieved. Addi¬ 
tional improvements 
in image quality also 
can be made, although 
devices are likely to 
remain at the 300-dpi 
level, simply because 
higher resolution is 
not particularly im¬ 
portant for continu¬ 
ous-tone rendering. 

The perfomiance of 
thermal transfer and 
dye sublimation differ 
considerably. Dye 
sublimation is a slow 
technology, while 
some of the fastest 
color printers on the 
market are TTP units. In extensive hench- 
niiirk testing across technology lines, the 
Tektronix Phaser 22()e and 22()i achieve 
better throughput than any other color device 
tested—this includes liquid-ink, solid-ink, 
dye-sublimation, other thermal-transfer 
products, and some color laser printers. 

Alihough both processes can produce 
generally good images, there are still sig¬ 
nificant image-quality problems. Both ex¬ 
perience problems producing text in small 
point si?.es with good character shapes and 
smooth edges. In addition, both have trou¬ 
ble with fmedine detail, especially hair¬ 
lines printed perpendicular to the paper 
path. These problems are inherent in the 
technology becau.se it is dilTicuIt to quickly 
heat and cool individual pixels lo produce 
fine levels of detail under certain circum¬ 
stances. 

Considerable creative effort has also 
been invested in developing machines that 
can serve new users and new applications 
where the inherent drawbacks are less sig¬ 
nificant. Fargo and Seiko Instruments 
have dual-technology devices that can 
produce iherniaJ-wax transfer and dye- 
sublimation output, and a variety of ven¬ 
dors have introduced large-format printers 
in the 24- by 40-inch class. 

More improvements are on the way. In 
the next 12 to 24 months, true 600-dpi ther¬ 
mal-transfer printers will be available. An¬ 
other 1995 print-quality improvement will 
be the use of variable-dot printing, w'here 
dots of varying sizes will replace today's 
dithering techniques that incorporate same- 
size dots. The process will require more 
memory in the printer but will produce print 


quality midway be¬ 
tween traditional ther¬ 
mal transfer and dye 
sublimation. Products 
using these new tech¬ 
nologies will be faster 
than dye-sublimation 
printers, perhaps down 
to only 2 minutes per 
page. Media costs will 
also be lower. 

From a marketing 
perspective, dye-sub- 
iimaiion and ihenTial- 
wax transfer technol¬ 
ogies will remain 
competitive through 
the 1990s: Their ex¬ 
cellent print quality 
will ensure their use 
in specialty markets. 
Bui beyond that, they 
will be under increasing pressure from the 
other color-printing technologies in terms 
of both image quality and cost. And 
they’ve already lost the speed battle. 

Closing the Cap 

All the major desktop color-printing tech¬ 
nologies have a mix of strengths and weak¬ 
nesses. The suppliers are aware of all the 
shonfalls and are working to correct them 
as quickly as possible. By the end of the 
decade, users should expect fast, clean, 
easy-to-use, and inexpen.sive color printers. 
Color quality will be high, and output will 
be much more waterproof and light fast 
than it is today. 

What is absolutely not cIclit at this point 
is which—or whelhcr^onc of these tech¬ 
nologies will emerge as clearly superior 
to the others, ll seems more likely that all 
the priming technologies will converge 
and deliver similar capabilities to users. 
Primer prices will drop, as will cost per 
page. Each technology will still have ad¬ 
vantages and disadvantages, but they will 
be small and may matter only in certain 
applications. In the end, technology itself 
will probably not be the principal deter¬ 
minant. For color printing, says Ron Patten, 
senior product-mailceling manager at Seiko 
Instruments, '"success will be determined 
by marketing, not by technology.” ■ 


Michael is president of MW A Consul- 
ting, fnc., of Pah Alto, Califomiu. an m- 
dustry-anaiysr organimtion that focuses on 
printing and imaging issues^ You can con¬ 
tact him on the Internet at mwac<^applelink 
.apple.com or on BIX c/o **editors. " 


By the end of the decade, users 
should expect fast, dean, easy-to- 
use, and inexpensive color print¬ 
ers. Color quality will be high, and 
output will be much more water¬ 
proof and iightfast than today. 
It seems likely that all printing 
technologies 
will converge 
and deliver sim¬ 
ilar capabilities 
to users. 
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SHULL-OFFICE 

COMPiniNG 


How new technologies can make your small office 
act like a big office in serving your customers. 



The Virtual Storefront 

Use the World Wide Web to set up 
shop on the Internet. Here’s how. 

cage 125 


Curing the Windows Fax Blues 

Forget the horror stories, you can 
get your fax modem to work. 

page 133 


Doii% It All on One Line 

You can combine data and voice on 
the same phone line without ISDN. 

page 145 


Caller ID Goes to Work 

Here's how to integrate Caller ID 
with your key business applications. 

page 149 





























































Mike Anzis is the LS. 
man behind the wheel of 
Mazda’s computers. And 
OS/2® Warp is al^oul to 

OS/2 is in its iinni rev, so 

ifs solid, stable, and mature. make his life easier. 

As Mike puts it: ^^We use OS/2 on our head¬ 
quarters’ client/server systems. Its also installed in 

our 900 dealerships. -JI!? One mooel 
But until now, we REALLY NEED 

haven’t been able to get ON The bo ^- 

OS/2 everywhere we need it - on laptops in the 
field. OS/2 Warp changes aU that.” OS/2 Warp 

is the 32-bit, multi¬ 
tasking, Windows^- 
friendly way to run 
a computer. With 




A toolbar sets users quickly and - i ' * n 

easily into their appLtioL 'nstallation 

and proven reliability, OS/2 Warp is a total comput¬ 
ing solution that performs ruggedly at every level. 


From a basic 
4MB laptop to a 
client/server system, 
tlie OS/2 family 

The Bonus Pat gives mobile users 
now scales an even the appiications they need 

wider variety of PC platforms. 

And OS/2 Warp is a real communicator. 

With fax, Internet 
e-mail, and desktop 
conferencing, there 
isn’t an easier way to keep those out on the 
road, in the loop. 

OS/2 Warp also offers Mike Anzis rock-solid 
reliability. “1 know from years of experience with 
OS/2,1 can trust it to keep performing. Now I can 
enjoy this peace of mind at every level.” 

OS/2 Warp is available for under $90. To get 
warped, stop by your local software dealer, or call 
1 800 3 1BM-OS2. Ask for a free demo disk. 


The new 32-bit ni i. A (jrash-protected, 

Winri ***®®*^'ng, multimedia, Internet-access® 




endly, totally cool way to run yo^^ 


cornpu^®*’- 


OS/2 Warjt h availaBt frcmt ytnjr dealer. alno avaibble frofn IM br $89 h^’ calUng I 809 3 IBM'GS2. 

Rfiitelk'r prices may vary. OS^ Wirp cunasts nf OS/2 vfctBiLm 3 and BonusF^k. fflM, Operating %sfjraix/2 and QS^ Bjn j^sternd tradcmarkH of [he Intematkirifll B^jsinpjsa 
Machines tiorporatkin. Craeli TVotection ajid the OS/2 kngo are trademarks d IBM. WLodo^^ is a Lrademark of Mimjsoft Corporation. 01994 (iurp. jMI ri^ita maerviud. 
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Special Report 



RAUi-INA &ORSOOK AND MICHAEL NADEAU 


A ccording to the U.S. Statistical Abstract, 
97.8 percent of all nonresidential busi¬ 
nesses are classified as small business¬ 
es (I QO or fewer employees). Of those, 
says research firm IDC, about 67 percent own PCs. To 
stay in the market with larger, more powerful competi^ 
tors, these small businesses must do things belter, cheap¬ 
er, and faster. The same 
holds true for large com¬ 
panies' independently run 
satellite offices. The best 
hope of these small busi¬ 
nesses, next to their wits, 
is to make better use of 
new technology than 
their larger competitors. 

Sure, large companies 
have their multimillion- 
dotlar enterprise net¬ 
works, but this kind of in¬ 
frastructure comes at a 
price: inflexibility. Be¬ 
fore it can implement 
new technology, a large 
company must show that it will both provide a payback 
and be compatible with existing infrastructure. The 
evaluation process can lake years. 

Small companies can quickly justify and implement 


Small companies 
or independent 
employees of 
larger companies 
can get a leg up 
by intelligent use 
of new 
technology 


new technology, which gives them new competitive 
tools to reach customers and suppliers, to access nu¬ 
merous resources, or to do administrative chores more 
efficiently. Take communications, for example. Low- 
cost options now allow small offices to implement con¬ 
ferencing using both voice and data on the same line 
(see ‘'Doing It All on One Line ” on page 145), or to in¬ 
tegrate Caller ID features into their applications (see 
“Caller ID Goes to Work," on page 149). 

Even applications commonly found in large compa¬ 
nies can give smaller organizations a boost when used 
innovatively. For example, few large companies go to 
the lengths to optimize the effectiveness of E-mail as has 
Orbit Software (Danville, CA), a liighly decentralized in¬ 
ternational provider of backup and storage software for 
Hewlett-Packard 30CK) and 9000 machines. The seven- 
person Orbit sales office and corporate headquarters is 
connected by a 56 Kbps line to the R&D site 40 miles 
away in Novato, which itself maintains 19.2 Kbps con¬ 
nections to programmers working in Oakland and San 
Jose, as well as in Seattle, Washington, Whaf s more, 
dial-up E-mail connections exist between headquarters 
and each of the seven international Orbit offices, each 
only staffed by about three people. Any office can con¬ 
nect to any other Orbit office at any time. 

Orbit uses E-mail to provide belter service to cus¬ 
tomers: When a client is having a problem that the lo¬ 
cal Orbit office can't solve, E-mail provides company 
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president David Merit with instant and complete doc¬ 
umentation of the problem by the time he gets the cus¬ 
tomer on the phone. In fact, it's likely he's been mon¬ 
itoring the problem through E-mail as it developed. 
E-mail might also allow an Orbit staffer in Singapore 
to solve the problem of a customer in Belgium. *Teo- 
ple are really impressed by our E-mail system/' says 
Merit* “They tell us ‘even HP doesn't do this!*" 

Winning an account or getting a product to market 
first often means having access to the information you 
need when you need it* One resource still very much un- 
der-used by many large companies is the Internet* Not 
only is the Internet a vast storehouse of information, it 
can also serve as a low-rent storefront for many business* 
“The Virtual Storefront," on page 125, explains how 
to gel the right Internet connection as well as how to set 
up an on-line shop. 

Performing everyday administrative chores such as 
billing or bookkeeping is not just aggravating; it steals 
time and resources away from important revenue^gen- 
crating tasks* This is especially true for small offices 
that often cannot afford to hire secretaries or accountants. 
Help is on the way from companies such as 
Intuit and Peachtree. These companies are 
using on-line resources and 


cross-application data links to shave hours off common 
accounting tasks (see “High-Tech Bookkeeping," on 
page 155). 

For the small company competing with giants, new 
technology can be the great equalizer* 
employee looking to get ahead, new technology can 
be a great enabler on the way to the top* ■ 


Paulina Borsook is a San Francisco-based 
writer who has written about security 
issues for BYTE. Michael Nadeau is 
a BYTE contributing editor. You 
cm reach them via the Inter¬ 
net at lons@weil.sf.ca.us 
and miken<^ hix.com, 
respectively. 
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It Gets.” 

-PC Waria Best Buy, August 1934 


It's tmel The ZEOS Panlera is as good as it gets. Leading 
experts from top industn^ publications all a^ree that the ZEOS 
Panlera is the best PC available. Unparalleled in its field, the 
Pantera has continuously earned award after award-month 
after month. 

There's no desktop sj^tem that comes dose to the ZEOS 
Pantera in performance, reliability, and value. As PC/Computing 
said: *'Rocket-fasl performance and a great price make this our 
favorite Pentium of the lot." 

Supreme Performance 

The ZEOS Pantera, based on Intel’s 
486 and Pentium processors, Is breaking 
record after record with its supreme p(M^r 
and awesome performance. 

''Mark a jiew higli on the performance 


chart!” PC World said the Pentium -66 
and Pentium-90 Pantera PCs were "the 
fastest sv'stemCs) ever tested." 

The ZEOS Panlera 66 MH 2 and 90MHz 
also received lire highest scores in all 
benchmadt tests run by Wkidoim Sources, 
and earned two Experts' Pick awards. 

What makes the Pantera blow all others away? Superior 
engineering - starting with a ZEOS designed motherboard, 
created specifically to take full advantage of the latest tech¬ 
nological advancements. The motherboard is stocked with 
exceptional features such as an on-board PCI Local Bus IDE 
Controller and support for up to four IDE devices. For the 
fastest video performance, we give you a Diamond Stealth 
64-bit PCI video card with IMB DRAM slun^ird. 

Valuable Extras 

The Pantera is a first-rate example of ZEOS’ 
commitment to provide you with m excellent 
value on an award-winning machine. With all 
the eUras, options, and 100 % compatibility’ with 
all major operating systems,you can’t go wrong. 

Many of our most popular monej^-saving Pantera packages 
are ready to ship ihe same dayym order. We 
also give you die option to custom-design a s^'s- 
tem to your exact computing needs. 

Either way, you can buy with confidence 
because of our on-going dedication to offer you 
high-quality^ features and state-of-the-art tech¬ 
nology' at an affordable price. As P€/Campuling 
said:"... this is a deal you simply can’t pass up.” 

And the v’alue doesn’t stop witli your purchase. 
Nobody does more to support you after the sale. 
ZEOS has won six PCAfagazine Readers' Choice 
for Service & Reliability awards. No otlier com¬ 
pany has won more. 

Unequalled in performance, reliability and 
value, the ZEOS Pantera "is the ultimate Power 
Desktop.” PC World added: "It's lightning fast, 
beautifully configured, and priced right" To get 
your best buy, call a ZEOS Systems 
Consultant today at 800-554-5226. 





It runs with 
NetWare 
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Standard With Every ZEOS System; 

> Genuine Intel* Processor. 2IF 3 PCI & 5 ISA (Pentium), 

socket for eas)^ upgrading. > Flash BIOS. 

> Diamond Ste^th PCI local bus > 200 wait power supply with buiJt- 

oolor graphics card with 1 MB in surge suppressor. Switchable 

DRAM, upgradable to 2MB DRAM, between 115/230V. 

> TVo high-speed serial ports and > 2E0S lOl-ke^^ space-saving keyhoanL 

one enhanced parallel port on > fCG Certified Class B; UL Usted. 
the motherboard. ^ ZEOS Custoiner 

> Slots: lliree PCI & 4 ISA (486), Satisfaction Package, 

48S Ejctras; Fentium 90 & 100 Extras; 

> RAM expandable to 128MB. > RAM expandable to 192MB. 

> EPA Energy Star compliant. > Integrated business audio. 

> Optional on-board PCI local bus 

Pentium'^ 60 & 66 p^st SCSI-2. 

> Optional on-board PCI local bus 

> RM expandable to 192MB. Fthemel LAN, 

> Integrated business audio, > Energy Star compliant 

> Optional on-board (Pentium-90). 

Fast SCSi-2. AMHonalprocessors available. 

Package 1 

Package 2 

Package 3 

Package 4 

486SX-33 5139S 

486DX-33 $1495 

486DX2-66 $1548 

Pentium-60 $1845 
Peiitium-66 $1995 
PentiMm-90 $2148 
Pentium-100 $2595 

486SX-33 $1695 
486DX-33 $1795 
4860X2-66 $1645 

Pentium-60 $2145 
Pentium-66 $2295 
Pentium-90 $2445 
Pentium-100 $2895 

486SX-33 $2195 

486DX-33 $2295 
486DX2-66 $2345 

Pentium-60 $2645 
Pentium-66 $2795 
Pentium-90 $2945 
Pentium-100 $3395 

486SX-33 $2595 

486DX-33 $2695 

486DX2-66 $2745 

Pentium-60 $3045 

Pentium-66 $3195 
Pentium-90 $3345 
Pentium-100 $3795 

4MB RAM 

> 214MB local bus IDE 
hard drive with 32K cache 

>3.5" 1.44MB floppy 
disk drive 

> Diamond Stealth 

64-bit PCI local bus SVGA 
color graphics card with 

1MB DRAM 

> ZEOS 14" 1024 x 768 
non-interlaced SVGA color 
monitor, ,28mm dot pitch 

> Six-bay desktop case with 
two cooling fans 

> Microsoft Mouse 

> MS-DOS 6.2, Windows 
for Workgroups 311 

> 8MB RAM 

> 528MB loca] bus IDE 
hard drive with 256K cache 

> 2X CD-ROM drive and 

3*5" 144MB floppy drive 

> Diamond Stealth 

64-bit PCI local bus SVGA 
color graphics card with 

1MB DRAM 

> ZEOS 14’ 1024x768 
non-interlaced SVGA color 
monitor, .28mm dot pitch 

> Six-bay desktop case with 
two cooling fens 

> Microsoft Mouse 

> MS-DOS 6.2, Windows 
for Workgroups 3-11 

> 16MB RAM 

> 720MB local bus IDE hard 
inw Willi I28K cache 

> 2X CD-ROM drive and 

3.5" L44MB floppv' drive 

> Diamond Stealth 

64-bit PCI local bus SVGA 
color graphics card with 

1 MB DRAM 

>2:E0S 15 " 1024x 768 
non-interlaced SVGA color 
monitor, .28mm dot pitch 

> Six-bay desktop case with 
two cooling fans 

> Microsoft Mouse 

> MS-DOS 6.2, Windows 
for Workgroups 3dl 

> Lotus SmartSuite 

> 24MB RAM , 

> 1GB local bus IDE hard 
drive with 256 k cache 

> 4X CD-ROM drive and 

3.5" L44MB floppy driw 

> Diamond Sti^th 

64-bit PCI local bus SVGA 
color graphics card with 

1MB DRAM 

>ZEOS 15" 1024 x 768 
non-interlaced SVGA color 
monitor, ,28mm dot pitch 

> Six-bay desktop case with 
two cooling fans 

> Microsoft Mouse 

> MS-DOS 6.2, Windows 
for Workgroups 3*11 

> Lotus SmartSuite 


Favorite Options 


SaSBUiB to 1GB 

Hard Drivfi Upgrade...$2i4S 

1MB to £MB Video 

RAM Upgrade.. .$S9 

Olatnond Stealth Sd/PCI 
Video Card with £MB VRAM 

Fastest 64-bit afxelerated video.. $249 

Upgrade from a 
14'* to a IS" Monitor 

ZEOS SVGANI, 1024 X 768, Hat scieen.S96 

Upgrade from a 
IS" to a IT" Monitor 

ZEOS SVGA Nl, 1280 X1024, flat screen.S395 


SCSE ContiolSer Chip 

For on-board SCSI. Includes drivers....$49 

Internal 14,400 bpe V.32 bis 
Modem witti 14,400 bps 
Send/Reoehre Fax Modem .$99 

ZNYX EtherAction- 32 

32*bit PCI Ethernet LAN adapter. lOBaseS, 

10Base2 and lOBaseT connections ..$199 

Front Orive Bay PCMCIA SwapBox 

Full PCMCIA ootnpaMbdiry with desktops. 

Installs into 3 5" drive bay..$559 


Internal T^pe Backup 

80 to 250MB (with ooinpiession), 

includes backup sotore ...$i49 

10-Bay Vertical Case...,...$95 

Multimedia Upgrade 

Turtle Beach soutid card and stereo speakers ..$i 2S 

300W Power 

Supply Upgrade... .$50 



Now: Free Lotus SmartSuite! 






All Pantera packages include Microsoft DOS 6.2 
and Windows for Workgroups 3.11. In addition, 
packages 3 and 4 include Lotus SmartSuite- 
1-2-3, Ami Pro, Freelance Graphics, 
Organizer and Approach. 


800 - 554-5226 


24 Hours a Day 
365 Days a Year 



Fax Orelets: 800-362-1205 or 612-362-1205. Phone Oiders: 

Quteide U.S, and Canada: 612*362-1212, Government: 
800-245-2449, ZEOS Information Sjfitieins, Inc, GSA 
#GS00K94AGS5176. Purchase Orders, MasterCard. WSA, 
Am Ex, Di.!^over, COD and affordable leasing pmgmnis. 


PuiriffiEE nniw are subfad [n approraJ, BuesIiwk leasing jHTjgratnfi jratlahk All jpdlfciiinfit ild ysaltiMllty UK ssibjst to Ehaogiei*l!lwiit JKliee? call to mnflrm ifioe Mid wanwity ilelalls. Prices (to m Inchide shilling. Kcndl compulSillltj' Is Dei^kiper Tteted Only, ffcwll mates rw 
wiminttES wllh res^Kct to ihEs pioducL M proiuicts mi comiiMy eiMss tat itmliemaiiis or trademsth of eh6r tioUeis, Intel loslde ond Pftifluni Pnoessot liigos aio Crajifn[wk& of kid C(»por34lodi 2£0S ii i tegfslenif toidmisrX: Ouinpulers is a 

scrvtsatdl; Finlem is t, toailHneifc vl ZEm JnUialtooel [jd. C1995 Intemallmiel Ltd., UOl Indisnrial ftlvd., m ZEDS is i piAltoly any fKASOAl? syinlid: ZEOJ). FAK-STT-^^al 


Circle 261 on Inquiry Card. 

































Network utilities—vital, but set aside 100K DOS 6 utilities—handy, but about 120K Multimedia—fun, but can you spare 5(>80K? Internet utilities—where will you get 120K? 


If you don't have QEMM 75, 
what else have you sacrificed? 


Sooner or later, as you push the limits of your PCI; capabilities you will 
run into a wall. Memory limits. Drivers that won't load. Cra.<iies. "Out 
of Memory" messages. And you'll run into diis wall 
whether you have one megabyte in your PC or 16. 



OUJAF 

Toryj 


That's why millioas of people, from PC gurus to 
novia* users run QEMM". It fixes memory pioblems 
and keeps your PC performing at its best. 


Introducing QEMM 7.5 It Mokes Room for All the Good Stuff 

Our newest QEMM takes into account the greater demands you're 
putting on 'conventional' memory kxiay: device driver^ sound card^ 
disk compression, caches network utilities CD ROM drivers etc. Not 
to mention all the stuff you want for tomorrow, like the drivers you'll 
need for Internet utilities It finds nx)m for all those things so you don't 
have to sacrifice capabilities you want- 
now or in the future. 

MemMaker, the memory utility 
that comes with DOS 6 does an OK 
job of delivering additional memory, 
but it just hasn't kept up with demand¬ 
ing users 

Say you wanted to run a moasc 
sound card, SmartDrive, your DOS 6 
and Novell utilities and your Microsoft Bookshelf '94 CD ROM. You 
couldn't with MemMaker. Not unless you were willing to manually 


Hot new feotures 

■ 100% Windows installable 

■ Faster 32-bil memory model 

■ PCMCIA supprt 

■ Stealth Stacker saw(sS-37K 

■ QuickBoot saves time 

■ Optimize/Restorekts you 
revert to recent settings 


'tune' it. And then you might end up with 490K or so to use. But 
QEMM 75 routinely returns 634K of conventional memory. And when 
you consider as little as one 'K' of memory makes the difference 
between a program loading or not, you can see where an additional 
140K or so could be vital. 

A side benefit of running QEMM is ffiat with memory 'elbow 
room' you get more reliability—fewer crashes and hangs And some 
programs (especially games) run faster and smoother. 

When you run DOS programs in Windows QEMM 75 will pro¬ 
vide benefits for those programs too 
Many productivity programs won't 
even run without it unless you sacri¬ 
fice drivers and other goodies 

QEMM 75 comes with a new ver¬ 
sion of our award-winning memory 

utility. Manifest which reports details our new Manifest menu^ 

you cant find out any other way—like analyze now nms in Windows. 
how Windows and the programs run- And it's still free with QBM. 
ning under it are asing memory or what software is asing your IRQs 

There are dozens of new features and improvements to our new 
QEMM, making it even faster and safer. Find out for yourself. Visit 
your favorite software dealer or call (800) 571-4860 for a free brochure. 

Stop making sacrifices Get QEMM 75—the safest most powerful 
memory manager for Windows DOS and games 




QuartetdecK 


Ct994 i>iaimd(di CMha Syslnici hr Al nf^ts tcMrr^ 
Tridemab an prapeiYy of Ifaw RSfiecttve owicK 


Quarterdeck, 150 Pico Boulevard, Santa Monica, CA 90405 (800) 571-4860 Fax (310) 314-4219 

Quarterdeck International Ltd, B.I.M. House, Crofton Terrace; Dun Laoghaire Co Dublin, Ireland Tel. (353) (1) 284-1444 Fax: (353) (1) 2844380 
Registered U.S. users of earlier versions of QEMM may purchase upgrades from dealers or direct from Quarterdeck for $29.95 plus $5 shipping & handling. Call (800) 3544757. 
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Special Report 


Small-Office Computiig 


The Virtual Storefront 



ANDREW SINCLETON 


C orporations both great 
and small have invaded 
the Internet in a virtual 
land rush. Fortunately, 
this new universe is big and accessi¬ 
ble: Anybody can stake a claim. Retail 
space on New York’s Fifth Avenue 
may have limited availability and sky- 
high prices, but any business can have 
a Fifth Avenue address on the Internet, 

Space is not a problem. Even though 
the Internet’s current 4 billion IP ad¬ 
dresses^ which identify a given com¬ 
puter, may one day get used up, a stan¬ 
dards committee is currently working 
on an addressing method known as !P-nexi generation, 
which will add a few bytes to each address and satisfy any 
possible galactic demand. 

While this committee busily clears space, an organic 
growth known as the WWW (World Wide Web), or sim¬ 
ply the Web, is obliterating distance. On the Web, no des¬ 
tination is more than a few mouse-clicks away. 

The Web is an endless expanse of hypertext. Each hyper¬ 
text document resides on a server and has links to other 
documents. These linked documents can be located on any 
server joined to the Internet, whether they’re on the same 
server or on different servers in different countries, 
Here’s a typical scenario: A user reading a document 
iTom the NCSA (National Center for Supercomputing 
Applications) server in Illinois selects a link that reaches 
across the Atlantic and grabs a document from the CERN 
(European Laboratory for Particle Physics) server in Swit¬ 
zerland, Because the Internet was originally a government- 
subsidized research tool, the majority of the information 
and software available on it is free, CERN (the creator of 
the WWW), NCSA (the creator of the Mo.saic browser), 
and many other individuals and organizations offer free 
Web software. 

The players in Internet commerce are small companies. 
Prominent service providers, such as BBN Internet Ser¬ 
vices (Cambridge, MA) (i,e,, Nearnet and Barmet) and 
Allemet (Falls Church, VA), have revenues of $10 mil¬ 
lion to $20 million per year (about 1/5000 of AT&T’s an¬ 
nual revenues). Retailing giant Home Shopping Network 
recently bought the Internet Shopping Network, the most 
prominent direct-marketing company on the Internet, The 
deal was front-page news in national publications such as 
the New York Times and USA Today, At the time, the In¬ 
ternet Shopping Network had just eight employees and 


one network server. 

Businesses want to use the 
Web for a number of reasons. 

Because it was designed as a 
publishing medium, it holds a 
particular interest for publish¬ 
ers. On-line distribution ser¬ 
vices, such as CompuServe, Lex- 
is/Nexis, and Reuters, can take 
more than half of the revenues 
from each sale. With Internet distribution on the Web, a 
small publisher can cut out the middleman and capture a 
much greater revenue share, as well as maintain a unique 
look and feel. Furthermore, Web distribution is faster than 
producing and distributing a book, magazine, newsletter, 
or CD-ROM. Timeliness is especially important for news¬ 
letters and financial analysis. 

The multimedia capabilities of the Web, which enable 
the delivery of pictures and sound as well as text, make it 
a great venue for distributing marketing literature. Many 
corporations provide what is known as a home page^ which 
has the company’s logo and motto and a menu of choices 
for background information, product information, and 
news. Background information often includes pictures and 
r6sum6s of the company’s principal officers. A news sec¬ 
tion might include a list, in reverse chronological order, 
of product announcements. Product information can be 
expansive, including such items as a full catalog, service ex¬ 
amples and endorsements, and technical specifications. 

In addition to catalogs, order forms can be distributed 
on-line as well. Direct marketers on the Internet allow cus¬ 
tomers to submit an order by simply pushing a button and 
filling out a form. A password authorizes a customer to 
run up a tab, and encrypted transactions allow customers to 


On the Internet, 
no one needs 
to know how 
small your 
business is 
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Special Report 


Small-Office Computing 


Making the Internet Connection 


BEN SMITH 

M ost small -10 medium-size busi¬ 
nesses do not have a connection to 
the Intemet. Tlie main reason for this is 
that it's orders of magnitude easier to gel 
a phone line connected to your office than 
it is to get a connection to the Internet. 

If you want to be an Internet informa¬ 
tion provider, your internet connection 
needs to be the best IP connection that 
you can afford However, that's difficult 
to achieve. 

if your business needs to be only a con¬ 
sumer of Internet resources, the simplest 
way to get access is by subscribing to any 
of the commercial information exchanges 
that have recently added Internet access. 
This access, however, is usually limited. 

The second line of access is through 
dial-up Internet-access providers that pro¬ 
vide you with shelJ accounts on a serv¬ 
er. These systems are specifically built 
on traditional Internet-server platforms, 
so they provide all the service that you’d 
expect to get if you had your own Internet 
server in your office that included Usenet 
news, Internet E-maiK FTP, and many 
other Unix utilities. 

One of the best-known dial-up access 
sites. The World is located in Brookline, 
Massachusetts. Like subscribers to the 
large information exchanges, subscribeni 


to The World can access the server by 
dialing in directly, either through The 
World’s own network of access points 
or through the CompuServe Packet Net¬ 
work, the U.S. nationwide communica¬ 
tions network. ( You don't have be a sub¬ 
scriber to CompuServe to use this access.) 
On the West Coast is a famous server 
called The WELL (Whole Earth ’Lec- 
tronic Link). Yet another is CERFnet, 
which offers toll-free dial-up service. 

Another notable dial-up service is The 
Pipeline, located in New^ York City. By 
using a proprietaiy' communications pro¬ 
tocol, you can achieve many of the at¬ 
tractive features of Mosaic at a fraction of 
the cost of other services. The Pipeline 
includes E-mail and Usenet news, along 
with some Tntemet-browsing tools, all 
with a common user imerfaee. As with 
Mosaic, the client program is free (see 
the screen below). 

There are other advantages of using 
dial-up access. For example, all the pro¬ 
cessing* tlie retrievak and caching takes 
place on the remote .servers and doesn't 
burden your system with the storage and 
management of all those files. 

But there are disadvantages as well: 
You are totally reliant on the remote sys¬ 
tem for access methods and control. Your 
connect time is determined by I he speed 
at which you read the text on the remote 


system, not by the potential bandwidth 
of your connection. (Chat scripts, which 
auiomaiically log in and download files 
for local viewing, can eliminate diis prob¬ 
lem,) Finally, you arc often Umited to just 
text. True, you can retrieve images, but 
the process of retrieval and viewing is 
not integrated into the search-and-retrieval 
method. The only way lo eliminate these 
limitations is by lying your system to the 
Internet using UUCP or TCP/IP, the In¬ 
ternet's native protocols. 

Internet Protocol Connections 

UUCP is the Internet protocol (hat is the 
least expensive to implement. If s the mo¬ 
dem-to-modem protocol that's tradition¬ 
ally used to distribute E-mail and Usenet 
news. You need to have your site con¬ 
nected to gel your E-mail and news via 
UUCP, UUNET Technologies (Falls 
Church, VA) operates die most famous 
and the most connected dial-up site in the 
U.S, Being a UUNET client has another 
advantage: You're connected to one of 
the most important archive sites—a com¬ 
puter sy.siem that has copies of the most 
popLiiiu freely available programs and in¬ 
formation Hies. 

With UUCP, you can not only send 
and receive E-mail and Usenet news but 
also retrieve files from the systems that 
you're connected to. Since all files on all 
UUCP connections can be automatically 
transferred among machines, the con¬ 
nection time and phone charges are much 
less than when you use a modem to in- 
leractively read a file on another system. 

Even better than a UUCP connection to 
an Internet site is an IP connection. While 
UUCP is a store-and-forward protocol- 
and-net working design, IP and its com¬ 
panions, TCP and UDP, are the basis of 
the fully connected client/server net¬ 
working that represents most of the 
Internet today. 

You don’t have to have a Unix or 
VMS server at your end to take full 
advantage of an IP connection. There 
are plenty of client programs that you 
can run on your MS-DOS, Windows, 
NT, or Macintosh computer, Mosaic 
being the most modem of them. But 
first you need to gel an IP connection. 

There are many places lo go to ob¬ 
tain an IP connection, as well as many 
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ways of impknieming it. A small busi¬ 
ness may not need—or be able to af¬ 
ford—a full-time, leased-phone-Iine 
connection to the Internet. Two IP con- 
nection-on-demand alternatives might 
be sufficient: SLIP and PPP. 

SLIP is a simple and nonstandard- 
ized, but widely available, protocol that 
requires few resources to implement or 
install. It was designed for relatively 
low-speed modem-to-modem connec¬ 
tions and low loads, 

PPP, on the other hand, offers stan¬ 
dards, flexibility (i,e., you can imple¬ 
ment more than TCP/TP over it), and 
optional security. However, it not only 
requires more sophistication to imple¬ 
ment and install than SLIP, but it also 
needs more bandwidth overhead from 
the serial connection to run. 

Many of the larger dial-up-eonnec- 
tion providers that offer shell accounts 
also offer SLIP and PPP connections. 
Be sure to work out your local system's 
communications logistics before you 
approach a vendor for a connection. 
Steer around any protocol and system 
incompatibilities when searching For 
the best connection provider. If you are 
achieving your IP connection from an 
MS-DOS or Windows PC, the appli¬ 
cation that you run on it for navigating 
the Internet must be an application tliat 
the connection provider can ensure will 
work with its system. 

If you find yourself in need of a local 
network with a TCP/IP connection to 
the Internet, you’ ve entered a world of 
servers, routers, and system admini,s- 
tration. You’ve become a member of 
the Internet, with all its associated pow¬ 
ers, privileges, and responsibilities, 

h‘s possible that errors on your net¬ 
work may cause problems for other 
members of the Internet once your lit¬ 
tle LAN is going to be seen in some 
form in the outside world. You must 
have registered and approved IP ad¬ 
dresses, network-domain names, and 
IP ports ajid servicers. If youTe doing an 
IP-LAN-to-lnternet connection for the 
first time, you may need some on-site 
help to get up and lamning cleanly. 


Ben Smith is a consultanL a fiyrmer BYTE Lab 
testing editor, and the a uthor of Unix Step- 
by-Sle^p iHayden Books, 1990). You can reach 
him on the Iniemei at hent§ ronin com or on 
BIX as ‘*hen.mnth ." 


submit a credit card number or even pay 
with “digital cash” (which I’ll describe in 
detail later). This type of shopping is grat¬ 
ifying for the consumer and provides an 
extremely low overhead for the vendor. 

The Internet also makes after-sales sup¬ 
port more efficient. Vendors can distribute 
product documentation on the Web and 
provide support by E-mail. To help get 
sales transactions started, prospective cus¬ 
tomers can often send E-maii to info@lhe 
target vendor. 

Building the Virtual Storefront 

The following steps describe how you can 
set up a home page on the Web to display 
your company’s marketing material, of¬ 
fer goods and services for sale, and col¬ 
lect information or orders from clients. 

Step I: Install a Web browser. To do 
your initial research, you’ll need one es¬ 
sential tool: a Web browser. These brows¬ 
ers are often based on the Mosaic GUI 
front end (see the screens on page 13Q), 
Refer to one of tlie many available intro¬ 
ductory books about the Internet and find 
a table that lists Internet service providers. 
Select a provider that offers 14.4-Kbps or 
28.8-Kbps dial-up SLIP or PPP service. 

A Web browser gives you acces,s to the 
sources listed in this article by their URLs 
(uniform resource locators). The URL 
hitp://www.store.com/catalog.htmi, for 
example, has three parts: a server proto¬ 
col, a host name, and a som ce name. When 
you type this URL, it seeks out an http 
server on the computer www.store,com 
and asks for the file caiaiog.htmL 

Step 2: Get a good name. Every com¬ 
pany on the Internet has a name. In the 
name moneyxom, for instance, money is 
reserved by a company as a domain name; 
xom indicates that it is a commercial or¬ 
ganization. Individual computers at an or¬ 
ganization use prefixes; for example, one 
computer at this company might have the 
name vault.moncy.com. 

If s wise to reserve your name prompt¬ 
ly. The U.S. government pays InterNIC to 
register these names on a first-come, first- 
served basis. Your Internet service provider 
can check to see whether your desired 
name has already been taken and submit 
an on-line name request for you. For more 
information on reserving names, sec http: 
// w w w. i ntcmic. net. 

Step 3: Select a service provider. You 
must find an Iniemel service provider to 
connect your server with the world. Since 
this vendor will be a combination of land¬ 
lord and essential utility, if s important for 
you to be comfortable with your choice. 
A provider should be able to give you sat¬ 


isfactory lechnical support, especially in 
the early stages. 

Service providers can be big or small. 
Big service providers have a regional or 
nationwide presence and lease their own 
netwoiics to carry Internet traffic from your 
local POP (point of presence) to the inter¬ 
changes. These providers maintain space- 
age mission-conirol consoles, called Net¬ 
work Operation Centers, and they can u^ack 
down the cause of any errors that occur in 
network transmission. Small service pro¬ 
viders rely on Sprint to carry their traffic 
across the country and typically have a sin¬ 
gle POP maintained by a couple of hack¬ 
ers. They canT track down errors as well as 
a Network Operation Center can, but they 
cost less and can give you personal atten¬ 
tion (see the text box “Making the Iniemet 
Connection” at left). 

Step 4: Consider connectivity aliema- 
tlves. To keep your server connected and 
open for business at all times, you need to 
use a leased line, a co-location, or host .ser¬ 
vices. As recently as last year, the leased- 
line method wa.s the only way to place a 
server on the Imemei, You had to find an 
Internet service provider and pay a sub¬ 
stantial lump sum to install a network port. 
Then you or your provider arranged with 
the local phone monopoly to provide a 
leased line from the provider to your office, 
paying another installation fee in the pro¬ 
cess. Then you bought a router and plugged 
your server in. After a cost of approxi¬ 
mately $15,000 and three months’ worth of 
work, you were finally on-line (see “Con¬ 
nectivity Costs” on page 130), 

Once installed, a leased line is reliable 
and fast aiid gives your workstations seam¬ 
less access to other network services. It 
remains the only practical way of provid¬ 
ing high-volume connectivity for an of¬ 
fice network. 

With leased lines, you pay a fixed fee 
according to the size of your pipe. Leased 
lines come in several speeds, Ifom 56 Kbps 
up through TL or 1544 Kbps. The phone 
company uses these denominations for car¬ 
rying digitized voice conversations, where 
56 Kbps carries a single conversation and 
TI carries 24 conversations. 

The least expensive and easiest alterna¬ 
tive is a 56-Kbps line. Although 56 Kbps 
does not seem like much bandwidth—an 
ordinary modem can carry almost the same 
amount of data at 28.8 Kbps compressed— 
it is appropriate for a small Web server. 
If you become a heavy Internet user, how¬ 
ever, you should proceed directly to Tl. 

Several trends have recently evolved to 
make leased-line service more palatable 
for small businesses. Competition among 
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Special Report 


Small-Office Computing 


CONNECTIVITY COSTS 

UNIX WORKSTATION SERVER 

$5000-$15.000 

NT/UNIX/LINUX PC SERVER 

$2500 

ROUTER 

$1000 

eSU/DSU 

$1000-$2000 

FOR A 56-KBPS TELEPHONE LINE; 


eSU/DSU (Interface hardware 


for a digital phone line) 

$400 

Leased-telephone-line Installation 

$50-$400 

Internet-provider Installation 

Up to $4000 

Leased-line charges (per month) 

$100-$300 

Internet-provider charges (per month) 

$150-$600 

FOR AH TELEPHONE LINE; 


eSU/DSU 

$1500 

Leased-telephone-line installation 

$400-$1700 

Internet-provider installation 

Up to $5000 

Leased-line charges (per month) 

S400-$1000 

Internet-provider charges (per month) 

$1000-54000 


providers has reduced the installation fee to 
as little as $400. The local phone compa¬ 
nies face competition as well, from local 
fiber networks installed by Teleport Com¬ 
munications Group (Staten Island, NY) 
and MFS Telecomm (Oakbrook Terrace, 
IL); this may give you a choice of carriers. 

By popular demand, many Internet ser¬ 
vice providers now offer much less ex¬ 
pensive ways, such as co-location and host 
services, to open up shop on the Internet. 
Co-location involves placing a server at 





Three Mosaic browsers. From top to bottom, they are 
Netscape, from Netscape Communications; AIR Mosaic, 
from Spry; and GWHIS, from Quadralay. 


the service provider’s site. Host 
services include FTP, Gopher, 
and Web servers maintained by 
the Internet provider. Both of 
these options eliminate the ex¬ 
pense of communicatioas equip¬ 
ment and a leased phone line. 

The big service providers 
would rather sell you a leased 
line and all the extras and col¬ 
lect the installation charge, but 
smaller providers can give you 
co-location services for as lit¬ 
tle as $150 a month plus a per- 
byte usage fee. Host services 
can cost even less. 

With these services, the serv¬ 
er is located in someone else’s 
office, so you just provide the 
published content of your com¬ 
pany’s information from your 
office or home. To update the 
remote .server, you dial up the 
Internet with your modem or ISDN ac¬ 
count and then use FTP to send new or 
improved hypertext files. Your provider 
should be able to route any E-mail re¬ 
sponses to your dial-up account. 

Step 5: Set up a Web sender. Once you 
are connected to the Internet, you need to 
run a piece of software known as an HTTP 
server (also called a Web server). Many 
Web servers with similar capabilities are 
li.sted for downloading at http.V/info.cem 
.ch/hypertext/WWW.Daemon/Overview 
.html. (Note that many URLs are case- 
sensitive.) The two most popular ones are 
written in C for Unix computers—one from 
CERN and another from NCSA. 

Traditionally, Web servers run on Unix 
workstations, and you can find binary ver¬ 
sions for machines from DEC, Hewlett- 
Packard, IBM, Silicon Graphics, and Sun. 
A budget-minded small business should 
consider Linux, a free Unix clone that runs 
on PCs. 

Unix machines come with Internet dae¬ 
mons, such as FTP and Telnet, already 
installed. They have powerful script lan¬ 
guages for handling forms and database 
requests, and they can handle numerous 
users. The main disadvantage of these 
daemons, however, is that you must have 
a good knowledge of Unix to find and edit 
their many configuration files. 

If you find the prospect of becoming a 
system administrator for a Unix machine 
daunting, the EMWAC (European Mi¬ 
crosoft Windows NT Academic Consor¬ 
tium) HTTP Server for Windows NT of¬ 
fers an alternative. This server installs itself 
as a “service process,” the NT Jargon for a 
daemon, the first time you run it. You then 


configure it with a single dialog box in the 
NT control panel. It comes with readable 
documentation and a WAIS (Wide Area 
Information Service) text-search engine. 

The EMWAC HTTP server has draw¬ 
backs; it’s slower than a Unix server, and 
it suffers from the lack of a good script 
language in NT. You must program the 
scripts in C-H-, using the examples pro¬ 
vided. But it’s capable of handling multi¬ 
ple users, and it’s easy to install and use. 
You can download it from EMWAC at ftp 
://emwac.ed.ac.uk/pub/https/hsi386.zip. 

A new breed of commercial servers Is 
designed to control access and extract pay¬ 
ment from customers. Commercial servers 
cost from $1000 to $25,000, but they fea¬ 
ture easy installation, technical support, 
authentication, and encryption. Authen¬ 
tication is u.sed to verify the identity of 
a customer for confidentiality or billing 
purpo.ses. Encryption is used to guarantee 
the security of information, such as bank 
account and credit card numbers, and to 
provide digital signatures on agreements, 
such as oaier forms. As of this writing, Net¬ 
scape Communications (Mountain View, 
CA, http.V/home.mcom.com) and Enter¬ 
prise Integration Technologies (Menlo 
Park, CA, http://www.eit.com) have an¬ 
nounced their intention to offer the.se fea¬ 
tures. However, the authentication and en¬ 
cryption features work only with matching 
versions of Mosaic. 

Step 6: Design your Web sennee. Af¬ 
ter you get your server up and running, 
the task of designing your literature be¬ 
gins. Web documents are formatted using 
HTML (Hypertext Markup Language). 
Fortunately, HTML consi.sts of a small 
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The magazine that delivers the world 
of business also delivers a worldwide 
audience. 


li caught on. With 24 resourceful 
bureaus around the world, Business 
Week Internationalt tailored editorial 
quickly became source of global 
business intelligence. 


Now we reach top management from 
Frankfurt to Singapore, Moscow to 
Buenos Aires. Remarkably, 90% of 
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Canadian citizens* 


Business Week has steadily grown an 
international network. In l9Sl-long 
before “thinking global” became a 

corporate Business Week 

launched Business Week 
InternatianaL 


Global intelligence opens global 
markets. If youTe targeting a specific 
region, you may choose from three 
regional editions: Europe, Latin 
America and Asia, If you want to 
speak to the dynamic new capitalists 
of Russia, China or Poland in their 
own language, you may choose from 
three local language editions. 

Take advantage of our unsurpassed 
worldwide network. Call Gerd Hinske 
at 41*21^817^44^11 or your local 
account manager. Because great 
business minds think alike. Globally. 

Business Week's International Reach. 

A company capability* 
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Small-Office Computing 


One Person’s Internet Business 


PAULINA BORSOOK 

E ric Thiesic, principal of Liberty Hill 
Cyberwerks (San Francisco, CA), pro- 
vides Internet training and consulting ser¬ 
vices. He helps businesses obtain basic 
Internet E-mail services and set up WWW 
(World Wide Web) servers. These WWW 
servers are physically located at Thicse’s 
home office. 

For his main machine, he uses a custom 
66-MHz 486 computer running on BSDi 
that's built to his specifications for longev¬ 
ity. His setup also includes a TI line, a Liv¬ 
ingston router, a Tielink CSU/DSU (chan¬ 
nel ser\ ice unit/data service unit), and the 
Free Software Foundation's version of Go¬ 
pher. In addition, he has three other ma¬ 
chines, including a 386 that he uses to run 
Liberty HilL 

As his business grows. Tliiese may reach 
out to local HTML (Hypertext Markup 
Language) writers and contractors, hut be¬ 


cause he has more than a few dozen clients, 
his sole proprietorship would be stretched 
beyond its resources if he did so, Thiese 
believes that the oppor¬ 
tunity for a business like 
his may exist for only a 
couple more years. But 
for now, there is a mar¬ 
ket window that he can 
take advantage of since 
“most of the [Internet | 
tools are on Unix, and 
there’s a lot that people don't know.” This 
may change as easier-lo-use Internet tools 
for Macs and Windows-based machines 
become available. 

There's another reason w'hy his business 
is thriving, however: Large computer and 
communications corporations and tech¬ 
nology-consulting firms have not yet tar¬ 
geted small businesses wanting a storefront 
Internet presence as a market. But this sit¬ 
uation may also change as the commer¬ 


cialization of the Internet grows. 

Or it may turn out that most businesses 
won't need E-mail or WWW sites. Thiese 
says that since it's easy 
to tell when a node is 
being accessed, it's 
also easy to tell if an 
-1 Internet node is pro¬ 
viding a customer's 
clients with the in¬ 
formation or access 
that they want. And 
if a node isn't being 
accessed often, he 
and his customers 
can then figure out 
ways 10 make the 
site more helpful, more entertaining, or 
more interactive. 

Pmtliim Barxook in a San Franchao-tased writ¬ 
er who has written prexuottsiy for BYTE about se¬ 
curity issues. You can con tael her on the Internet 
at lons^welisf.cG.us or on BIX c/o editors. " 


“There’s money to be 
made on what people 
do not 
know." 

-~Ejic Ttieise 



number of keywords and is much simpler 
to use than it might sound. You can get a 
tutorial from http://www.ncsa,uiuc.edu/ 
General/Internet / HTMLPrimer.htm I. 

You’ll want to use graphics in your doc¬ 
uments to appear polished and Umger than 
life. Get a good computer drawing package 
and a video frame grabber for taking pic¬ 
tures, If you decide to work with an inde¬ 
pendent designer, make sure that he or she 
can produce digital pictures. 

An HTTP server does just two things: 
Send files out to a client and call scripts 
and programs on your server computer. 
For instance, after a client fills out a fonn, 
a script can take the information and store 
it in a file or a database. The scripi might 
also generate a fax or E-mail response. 

Sophisticated publishers use scripts to 
generate documents on-the-fly from data¬ 
bases. My company has used this tech¬ 
nique to publish large financiaJ databases 
with millions of potential pages. Other 
firms use database scripts to look up and 
display catalog intbnnation. You can find 
some sample database publishing appli¬ 
cations and tools at http://w’W’w.ncsa.uiuc 
,ed u/de m o web/demo, h tm 1. 

Step 7: Close the loop with electronic 
commerce. Big inslilutions are belting that 
electronic commerce will soon energize 
the Internet, Elecnonic commerce includes 


pay-per-view' publishing; industrial EDI 
(Electronic Data Interchange) for order¬ 
ing and billing: home banking: trading and 
belting; and on-line shopping. You need 
no real estate and only minimal amounts of 
labor to participate in electronic commerce; 
it thus has the potential to benefit small 
businesses by lowering fixed costs. 

Several payment mechanisms are com¬ 
peting to finance on-line shopping and 
pay-per-view publishing on the Internet, 
In the simplest version, a customer fills in 
a credit card number on an order form to 
complete a non-face-to-face transaction, 
which is similar to placing an order over 
the telephone. Encrypted Mosaic browsers 
and servers are designed to support such 
transactions by making it safer to send 
credit card numbers over public netwoifcs, 

A more sophisticated mechanism uses 
a payment server maintained by a bank 
where the customer has an account. The 
customer uses encryption software, along 
with a public-key certificate, to digitally 
sign a payment authorization. The vendor 
receiving this authorization then redeems 
it for money with the payment server. This 
system is more secure than others because 
vendors don't obtain customers’ credit 
card numbers. It can also support the small¬ 
er, more numerous transactions that would 
be required for pay-per-view. 


A more radical scheme is the afore¬ 
mentioned concept of digital cash, which 
is currently being offered by DigiCash 
(Palo Alto, CA, and Amsterdam, http:// 
www,digicash,nl). Digital cash consists 
of anonymous electronic tokens that can 
be exchanged via encryption software and 
redeemed for real cash at participating 
banks. In practice, digital cash is similar to 
the pay me lit-server mechanism, since you 
need to redeem each token at a payment 
server to check its continued validity. 

Step 7: Promote your site. Just having a 
server isn't enough: you want people to 
notice it. One way to invite attention to 
your server is to put some useful, free in¬ 
formation on it and then announce it in 
a few selected Usenet newsgroups that are 
relevant to your business. 

Post an announcement to the NCSA 
what's new page, whats-new@ncsa.uiuc 
.edu. Get your suppliers and customers to 
link your home page to theirs. Be sure to 
put your E-mail address and Web URL on 
all your business cards and literature. Then 
stake your claim. ■ 


Andrew Singleton (Dublin, NH} is president of 
Money.Com. a provider of payment services and 
professional financial information services on the 
hue met. You can contact him on the fme met at 
asingIeton@money.com or on BIX c/o ''editors." 
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Curing theWindows Fax Blues 



STAN MIASTKOWSKI 


F axes are an essential part 
of business communica¬ 
tions. In fact, they’ve be¬ 
come even more prevalent 
as modem manufacturers have widely 
incorporated fax capabilities. There’s a 
simple reason for this: All the chip sets 
at the heart of today’s modems incor¬ 
porate fax features. 

The advantages of computer-based 
faxing over stand-alone fax machines 
are numerous. You can fax high-qual¬ 
ity output directly from your applica¬ 
tions without having to go through the 
extra steps of printing documents and 
going to a fax machine. On the receiving side, there’s no 
need to deal with curly and inconvenient thermal fax paper. 
You can discard junk faxes without having to print them 
and print high-quality copies of the faxes you want to keep. 
Most important for small businesses, fax modems are by far 
the cheapest way to obtain fax capability. 

But at the same time, the promises of fax modems are of¬ 
ten just that: promises. Unfortunately, there’s another sce¬ 
nario that’s becoming all too common. You’ve just in¬ 
stalled a fax modem and software. You click on an icon, get 
your fax all ready to go, and send it. Then... nothing. If 
you’re lucky, you might hear a click from your fax modem 
or perhaps see a “helpful” error message, such as Event Er¬ 
ror. Even worse, the fax modem hardware and software 
that have been working fine for months may suddenly be¬ 
come obstinate and cranky. 

Certainly, many users have few or no problems. How¬ 
ever, both fax modem makers and fax software developers 
grudgingly admit that their technical-support lines field 
numerous calls from irate or frustrated users. 

Fast Fax Facts 

Although fax machines and fax modems use sophisticated 
methods for setting up calls (see the text box “The Anato¬ 
my of a Fax Call” on page 134), faxes are essentially sim¬ 
ple unidirectional, nonprotocol data transmissions that 
don’t use error correction. The type of information that’s 
transferred in a fax transmission appears, at first blush, 
laughingly simple when compared to the ASCII and bi¬ 
nary data that modems regularly handle. 

Yet, like all data transmissions, faxes require very crit¬ 
ical timing. Cobbling old-fashioned fax technology into 
the modem world of resource-hungry, multitasking oper¬ 
ating systems can cause endless problems. But there are so¬ 


lutions (see the text box “Solv¬ 
ing Fax Modem Problems” on 
page 138). 

Toronto-based Delrina is the 
maker of the market-leading 
WinFax Pro for Windows soft¬ 
ware as well as FaxPro for 
Mac. According to John Visca, 

Delrina’s technical-support 
team leader, 75 percent of Del¬ 
rina’s technical-support calls 
are for hardware configuration 
problems. Nearly all of them 
are PC-related. Macs handle pe¬ 
ripheral connections more intelligently, and they are also 
much less prone to software-timing problems. 

The IBM PC standard has saddled users with some mad¬ 
dening hardware limitations. When it comes to the serial- 
port connections that fax modems use, you’re usually lim¬ 
ited to the standard installed settings of COMl (IRQ 
[interrupt request] 4, base address 3F8h) and COM2 (IRQ 
3, base address 2F8h). Optionally, you can also configure 
COM3 and COM4 using different base addresses, although 
the fact that they also use the default IRQ 4 and IRQ 3 in¬ 
terrupts is another cau.se of compatibility problems. 

The UART Dilemma 

At first glance, it seems that external fax modems rather 
than internal models would eliminate serial-port config¬ 
uration problems. If, for example, your PC is equipped 
with the usual array of two serial ports, it’s a simple mat¬ 
ter of plugging a serial cable from your fax modem to a 
free serial port. But, especially with older PCs, you’re 
likely to run into problems with externally connected 


You can get 
problem-free 
productivity by 
using a fax 
modem in your 
Windows PC. 
Here’s how. 
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I f you have a problem with 
your BYTE subscription, 
let us know! For best ser¬ 
vice, provide a brief descrip¬ 
tion of the problem and a 
copy of a recent magazine 
mailing label (if available). If 
your label is unavailable, just 
give us your subscription 
account number along with 
your name, address, and zip 
code where your BYTE sub¬ 
scription is currently being 
sent. If you have a change of 
address, be sure to provide 
both your old and new 
addresses. If the problem 
involves a payment, be sure to 
include copies of your can¬ 
celled check (both sides) or 
your credit card statement. 
Please include a “business 
hours” phone number if pos¬ 
sible. Send to: 

BYTE Magazine 
Subscriber Service 
PO Box 555 
Hightstown, 08520 

Fax: 609-426-7087 

Phone: (9 a.m. to 8 p.m. 
Eastern Tinie, 

Mon. - Fri.) 
800-232-2983 (IJ.S.), 
or 609-426-7676 


BVTE 


Because the Expert^ decide. 


serial-port hardware. 

The heart of a serial port, whether in an 
add-in card or built into the motherboard, 
is an integrated circuit called a UART (uni¬ 
versal asynchronous receiver/transmitter). 
There is one for each serial port. The 
UARTs used in the original PC format 
were designed to match the common data 
transfer speeds of the era, a leisurely 300 
bps, not today’s fax transfer rates of 96(X) 
bps and 14.4 Kbps (not to mention the in¬ 
creasingly common V.Fast speed of 28.8 
Kbps). The 8250 and 16450 UARTs still 
commonly found in many PC serial ports 
have no internal buffer for smoothing data 
transfer. Without this buffering, your PC’s 


processor and the communications soft¬ 
ware must work harder to pick up the 
slack. 

What’s needed for contemporary com¬ 
munications is the more capable 16550 
UART, which has a built-in 16-byte buffer 
that smoothes data flow and eliminates 
many intermittent and hard-to-locate prob¬ 
lems with both faxes and data communi¬ 
cations. Unfortunately, the realities of the 
hardware business make 16550 UARTs 
difficult to find in even many of the latest 
PCs. In single-unit quantities, old-style 
16450 UARTS cost about $5; 16550 
UARTs cost about $20. In the quantities 
that computer makers use, individual costs 


The Anatomy of a Fax Call 

Whether there's a fax modem or fax machine on either side (or both sides! of the line, aH fax calls go through 
the same five-step process: 


L Connection: The calling fax uses the standard Vil fax protocol to establish 
a physical connection with the receiviRg fax at 300 bps. The receiving station 
sends a ST1D (station ID) to the caHing fax. 




2. Phasing and trainii^ Sti at 300 bps, the calling station sends a singie 
HDLC (high-level data link control) frame to the receiving station. During 
a 200-millisecond ** window,” both sides negotiate a maximum sending speed 
(depending on line conditions). The caKng station then sends null characters 
to the receiving station at the negotiated speed. If the receiving station 
receives characters, it sends confirmation and control is returned to the 
caOing station. 



3. Unidirectional transfer The calling station sends data to the receiving sta¬ 
tion in a one-direction, nonprotocol transfer (no error correction). At the 
end of each page, the calling station sends an EOM (end of message) and 
the speed returns to 300 bps. H no further pages are to be sent, the calling 
station goes to step 5. If more pages are to be sent the calling station 
goes to step 4. 



4. Negotiation: Before another page is sent, both of the stations go through 
the same negotiation as found in step 2 to detect if the line 
conditions have changed. 



5. Disconnect At the end of the transfer, both systems disconnect 
from the telephone line. 
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Segitseg 

# 

Help 

Hilfe 

Ayuda 

Aide 

Towa Chuseyo 


When it cones to he^ for your cor^ter, 
there’s just one word you have to know. 


CompuServe. Because on CompuServe you can be in 
direct touch with many of the hardware manufacturers and 
software publishers themselves. Not to mention a world¬ 
wide network of people like yourself who have already 


COUNTRY 

TOa-FREE 

DIRECT 

FAX 

Australia 

1-800-025-240 

(+61) (2) 410-4260 

(+61)(2)41(M223 

Chile 


(+56) (2) 696-8807 

(+56) (2)698-1474 

France 

AZUR: 36^^1-22 

(+33)1-47-14-21-65 

(+33)1-47-14-21-51 

Germany 

01303732 

(+49) (+89) 66 55 0-111 

(+49) (+89) 66 55 0-242 

Hong Kong 


(+852)599-2788 

(+852)506-3445 

Hungary 


(+36) (1)212-4612 

(+36) (1)212-3126 

Israel 


(+972) (3)6388230 

(+972) (3) 6388288 

Japan 


(+81) (3) 5471-5806 

(+81) (3) 5471-5890 

South Korea 

080-022-7400 

(+82)(2)528W2 

(+82) (2) 5288597 

Mexico 


(+52) (5) 6203190 

(+52) (5) 6298198 

New Zealand 

0800-446-113 

(+61)(2)41(M260 

(+61) (2) 410-4223 

South Africa 

0800-112252 

(+27) (12) 841-2538 

(+27) (12) 841-3604 

Taiwan 

080-251-009 

(+886) (2) 651-6899 

(+886) (2) 661-1801 

United Kingdom 

0800289378 

(+44) (272) 760681 

(+44) (272) 252210 

Venezuela 


(+58) (2) 793-2984 

+58) (2) 793-1952 

Elsewhere 


(+1)614-529-1349 

(+1)614-529-1610 


encountered — and solved — the very same problems 
you have now. You’ll get answers that are fast and accurate, 
so no problem will be a problem for long. 

And that’s just the tip of the iceberg. CompuServe 
is a vast, worldwide information resource that can help 
to make your life infinitely easier in many other ways, 
too. With everything from extensive global communi¬ 
cations abilities to help keep you in touch, to vast research 
resources to help keep you in business — all at your 
service, 24 hours a day, seven days a week. 

For more information on how much CompuServe 
can do for you, just call one of the phone numbers listed 
here or e-mail us at USINFO@CIS.compuserve.com. And 
let us give you an example of just how helpful we can be. 

^ CompuServe- 
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Special Report 


HOW DO YOU GET 
A JOB WITHOUT 
EXPERIENCE? 
ANDHOWDOYOU 
GET EXPERIENCE 
WITHOUTAJOB? 


Most young people have one 
answer to this problem. They avoid it 
until thQr’re out of college. But they 
could be getting solid work experi¬ 
ence while they’re still in college. With 
your company’s help. And ours. 

We’re Co-op Education. A nation¬ 
wide program that helps college 
students get real jobs for real pay, 
while they’re getting an education. 

But we can’t do it without you. 
Those real jobs have to come from 
real companies. Like yours. 

For more information on how 
you can participate in this valuable 
program, write Co-op Education, 

Box 775E, Boston, MA 02115. 

Not only will you be giving students 
a chance to earn money and pick up 
the most valuable kind of knowledge, 
you’ll be giving yourselves a chance 
to pick up the most valuable kind 
of employee. 

Co-op Education. 

You earn a future when you earn a degree. 



A Public Service of This Publicalion 01987 National Commission for Cooperative Education 


are much lower, but the cost savings of 
using old UARTs goes directly to the bot¬ 
tom line. 

It’s easy to find out what type of UART 
your PC uses. Just run MSD.EXE (Mi¬ 
crosoft System Diagnostics), versions of 
which come with both Windows and MS- 
DOS 6.x. The COM Ports menu selection 
shows you what UART your serial ports 
are using. If they don’t use the 16550, you 
have several choices. If your serial ports 
are on an add-in I/O board, the simplest 
solution is to replace the board. Most 
board makers (e.g., Boca Research) have 
16550 UART boards, but they’re about 
twice the price of 16450-based boards. 
Expect to pay $50 to $65 (street price) for 
a 16550-based dual-.serial, single-parallel 
board. 

More complicated and expensive I/O- 
card solutions are available from other 
companies. Sophisticated serial boards like 
the Hayes ESP Communications Acceler¬ 
ator 2.0 and DigiBoard’s PC/2e have ded¬ 
icated processors and huge buffers that 
pull the chore of smoothing data flow and 
timing away from the PC hardware. 
They’re more than a little overkill for stan¬ 
dard fax modem use. For the coming gen¬ 
erations of ultrahigh-speed modems and 
applications like remote LAN access, how¬ 
ever, they fill a genuine need. 

By far the easiest way to update your 
UARTs is to buy an internal fax modem. 
Almost without exception, today’s internal 
fax modems use 16550 UARTs for maxi¬ 
mum performance. However, incorrect in¬ 
ternal fax modem in.stallations are a major 
cause of fax problems. If your PC has a 
pair of internal serial ports, you’ll need to 
disable one of them before installing your 
internal fax modem. 

Two serial ports attempting to use the 
same interrupt invariably cause major 
problems. That normally means changing 
jumpers on an add-in board or on your 
motherboard, although some newer PCs, 
including those from Dell and Gateway 
2000, with on-motherboard serial ports 
have the “smarts” to detect if an internal 
fax modem is installed and disable con- 
Hicting ports. 

The Software Side , 

Even if your fax modem is correctly in¬ 
stalled, your serial ports use 16550 UARTs, 
and your cables and phone line are cor¬ 
rectly installed, you’re not out of the woods. 
Potential problems still exist with fax mo¬ 
dem calls. Both fax modem makers and 
fax software developers are quick to point 
to one of the biggest problems with com¬ 
puterized fax communications: Microsoft 
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PROCOAIM PLUS for WMows. 


Tntegrating 


opens up a 
whole new world in 
communications software. 

PROCOMM PLUS for Windows 2.1 is here with 
new features which are above and beyond all 
other communications softw^are programs. 

First up, you have access to complete fax capabilities includ¬ 
ing a fax viewer, scheduling, broadcast send, and the ability 
to receive faxes in the background; all from right vrithin 
PROCOMM PLUS for Windows. 

Plus, you can access your local area net or the vast global 
village via the Internet with our TCP/IP support for Telnet 


fai with data 


connections and an easy-to-use FTP file transfer and file 
management utility. With the fully-customizable Action Bar, 

you can easily activate frequently used features with 
immediately understandable icons. You'll find our 
new Dialing Directory smart enough to serve as a 
single phone source to organize voice, fax and data 
calls. Enhanced ASPECT 
scripts automate on-line sessions 
with services like CompuServe and 
MCI Mail. Our GIF viewer displays 
graphics as you download them. 

And in the intuitive PROCOMM 
PLUS tradition, everything is 
extremely powerful and easy to use. 

Callus at L8003153282 
to upgrade for just $69. 

To start fresh, visit your computer 
retailer. PROCOMM PLUS for 
Windows 2.L..a whole world 
is waiting. 


PROCOMM 






TOTALLY CONNECTED 


DATASTORM • P.O. Box T471 • Columbia, MO 65205 * 314.443.3282 
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Solving Fax Modem Problems 


If your fax software and fax modem 
jusi aren’t talking to each other, or fax 
sending or receiving has suddenly be¬ 
come unreliable, there are a number of 
possible problems and solutions: 

• Is the (external) fax modem plugged in 
(AC and phone line), turned on, and 
connected to the correct serial port? 

• Ts the (internal) fax modem attempting 
to use an IRQ (interrupt request) that 
another serial port is already using? 

I f your fax modem software is running 
from Windows and fax communications 
(or the quality of received faxes) are un¬ 
reliable, check the following: 

• Docs your internal fax modem or se¬ 
rial-port I/O board use a 16550 UART 
(universal asynchronous receiver/ 
transmitter)? Use MSD.EXE to find 
out. 


• Are you using Microsoft’s old Win¬ 
dows 3.1 COMM.DRV? If so, update 
the driver to version 3.11, or use the 
driver supplied with your fax soft¬ 
ware. You can also buy a third-party 
driver, such as TurboCommander. 

• Is your available DOS memory (be¬ 
fore starting Window.s) low? Disable as 
many TSR programs (from AUTO¬ 
EXEC.BAT) as possible. ALso remove 
any unneeded TSRs from the L0AD“ 
line of Windows’ SYSTEM.INI file. 
Screen savers and virus checkers ai'e 
particular culprits. 

• Mcike sure Windows is using a per¬ 
manent .swap file and it’s at least the 
recommended size. (From Windows’ 
Main group, enter the Control Panel, 
choose the 386 Enhanced icon, and 
click on the Virtual Memory button.) 

• Delete any .TMP files created by Win¬ 
dow.s and Windows applications. 


These are usually deleted automati¬ 
cally. (To find where .TMP files are 
stored, type SET at a DOS prompt and 
make note of the directory that TEMP* 
points to. Change to that directory and 
delete all .TMP files in it) 

• Run CHKDSK /F from DOS (SCAN¬ 
DISK from MS-DOS 6.22) to check 
for disk errors and repair them. 

• Run DEFRAG (from MS-DOS 6 or 
higher) or a third-party disk defrag¬ 
menter to optimize your hard disk. 

• If Windows fax performance is still 
flaky, try adding the following lines to 
the [386Enh J .section of Windows’ 
SYSTEM.INI file: 

C0MB00STTIME“30 

C0MxBUrFER»4096 

(x is the COM port number your fax 
modem uses). 


Windows. The demands that Window.s 
places on sy.stem hardware are especially 
acute in communications, where timing pa¬ 
rameters are critical. If your PC is a 386 
or even a 486 with 4 MB or less of RAM 
and you u.sc multita.sking applications, at 
some point the system will become so 
bogged down that data flowing to a fax 
modem will slow down. This causes fax 
failure. 

According to indu.stry sources, one of 
the major causes of fax failure in PCs is 



About Program Manager 


Wiml 

Micfosoft Windows Progiam Manager I q|^ I 




Copyright ^ 1985-1992 Microsoft Corp- 

MteBOSOFT. 

WMDOWSL 


This product is licensed to: 

Stan Miastkowski 

Peterborough Technology Group 


Your serial number label it on the inside back 
cover of Getting Started with Microsoft Windows. 


386 Enhanced Mode 

Memory: 6.084 KB Free 

System Resources: 2BX Free 


When system resources faU below 30 percent, Windows' preemptive multitasking 
can no longer handle the critical timing parameters needed for successful fax and 
data calls. 


current re.sources. 

Even a 486/66 with 16 MB of RAM 
can reach a critical resource point when 
you multitask four to six major applica¬ 
tions (c.g., Microsoft Office or Lotus’s 
SmartSuite). Some add-on Windows util¬ 
ities—such as Norton Utilities 8.0 or 
Dashboard 2.0, which Borland recently 
acquired from Hewlett-Packard—feature 
on-screen resource meters and even let 
you set alarms if Windows resources fall 
below a certain level. 



too many TSR DOS programs. For ex¬ 
ample, Delrina’s Visca says that virus 
checkers arc common troublemakers. The 
obvious .solution is to u.se as few TSRs as 
possible. But even with maximum DOS 
memory before .starting Windows, it’s still 
easy for Windows to reach a point where 
it can no longer reliably handle commu¬ 
nications. The key measure of upcoming 
trouble is Windows .system re.sources. Pull 
down Help and About Program Manager 
from the Window.s desktop to see your 
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Many fax software packages (e.g., FaxWorks) include built-m fax modem diagnostics 
that go a long way toward isolating common problems. You can easily spot simple 
problems, such as an improperty assigned COM port. 


























COREL 


The Award Winning 
Graphics and Publishing Team! 


W Ideal f^try-Level Graphics 

^ CorelDRAW 3 is SO easy to use! With precision 
type controi, amazing speciai effects and powerfui 
illustration tools, CorelDRAW 3 is the ideal entry-level 
graphics package, CorelDRAW 3 includes CorelCHART, 
Corel PHOTO-PAINT CorelSHOW, CorelTRACE ; 

and Corel MOSAIC. 

• 250 Fonts • 14,000 Clipart 

It StwiImvIs 


CD-ROM & 3^' dlSlS 


Powerhouse Graphics 

CorelDRAW 4 Is the complete graphics solution. 
With all the power and modules of CorelDRAW 3, 
CorelDRAW 4 also includes dozens of new artistic and 
technical enhancements, an object-orientated animation 
module, OCR capabilities and multi-page layout. 

a 750 Fonts • 15,000 Clipart 




Complete Graphics & Publishing Solution 

CorelDRAW 5 combines the graphics power of 
CorelDRAW and the advanced publishing capabilities 
of Corel VENTURA 5 within an integrated user interface. 
CorelDRAW 5 has all the modules of CorelDRAW 4 plus 
a revolutionary color management system, major gains in 
speed and performance, and hundreds of improvements. 

• 825 Fonts • 22.000 Clipart 


Visit any of our stores 
or call our nationwide 
toU-ftee number. 


* USS plus taxes. 
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About the Products 

Boca 10 AT55 single-parallel 

Hayes ESP Communications 

dual 16550 serial 

Accelerator 2.0 

board.$149 

single port.$99 

Boca Research, Inc. 

dual port.$149 

(407) 997-6227 

Hayes Microcomputer 

fax: (407) 997-0918 

Products, Inc. 

Circle 1146 on Inquiry Card. 

(404) 840-9200 

DigiBoard PC/2e.$299 

DigiBoard 

fax: (404) 441-1213 
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(800) 344-4273 

TurboCommander .$49.95 

(612) 943-9020 

Pacific CommWare 

fax: (612) 943-5398 

(503) 482-2744 
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COMM.DRV Horrors 

Perhaps the least-known and most-com¬ 
mon cause of Windows communications 
problems with both data and fax transfers is 
the infamous Windows communications 
driver (COMM. DRV). The driver shipped 
with Windows 3.1 works fine for low-speed 
communications and most of the time for 
9600-bps fax calls. However, becau.se it 
lacks built-in support for the 16550 UART, 
it’s a common troublemaker with contem¬ 


porary fax modems. 

Microsoft has updat¬ 
ed the driver and added 
COMMDLG.DLL (a 
DLL with 16550 sup¬ 
port) to Windows 3.11 
and Windows for Work¬ 
groups. To see what ver¬ 
sion of Windows you’re 
running, again pull 
down Help and About 
Program Manager from 
the Windows desktop. 
If it doesn’t say version 
3.11, you’ve located a 
potential cause of prob¬ 
lems. An archive to up¬ 
date Windows 3.1 to 3.11 is available free 
of charge (except for connection charges) 
from CompuServe (GO MSL [Microsoft 
Software Library], file WW0981.EXE), 
the Microsoft Download Service ((206) 
936-6735), or BIX (WW()981 .EXE in the 
windows/listings area). 

Some Windows fax packages automat¬ 
ically install their own drivers. For exam¬ 
ple, Delrina’s WinFax Pro has a driver 
named WFXCOMM.DRV. Also, other 


third-party suppliers have COMM.DRV 
replacements that go far beyond the capa¬ 
bilities of even the updated Microsoft com¬ 
munications driver. TurboCommander 
from Pacific CommWare (Ashland, OR) 
is a case in point. This utility replaces 
COMM.DRV and adds a raft of extras, in¬ 
cluding the ability for multiple devices 
(e.g., COMl and COM3) to share a single 
interrupt without causing problems. 

It’s easy to get discouraged about the 
many things that can go wrong, but the 
vast majority of fax modem installations 
proceed with few or no problems. The end 
results are worth it. And the future is 
brightening for Windows users. Windows 
95, with its Plug and Play support, prom¬ 
ises greater support for all types of com¬ 
munications. Nearly painless fax modem 
in.stallation and use are distinct possibilities 
for the future. ■ 


Stan Miastkowski is a BYTE consulting editor 
who '.y been writing about communications and 
networking technology for over 16 years. He *s 
aniuthor of Windows for Workgroups Bible (Ad- 
dison-Wesley, 1993). You can contact him on the 
Internet or BIX at stanm@bix.com or on MCI Mail 
at 530-9979. 


URGENT-YOUR INPUT NEEDED 


On: OBJECTS ACROSS THE ENTERPRISE 


Dear Reader: 

To improve BYTE’s coverage of technology in the State of 
the Art section, we’d like to get your feedback about what 
topics, areas, and products we should be considering, and 
in what ways. Later this year, we’re planning to cover how 
object-oriented technology Is being used in the real world, In 
large organizations and enterprise-wide applications. So we 
need to know what you’d like to see in this area, what products 
and services should be available, and please include tips on 
people we should be talking to—users, vendors, researchers— 
you tell us! Let us know what you’re doing with object tech¬ 
nology in your organization—how you’re using It, why you 
chose this path, and the problems and benefits you’ve en¬ 
countered. 

Also, we’re using a new method to capture your comments 
and suggestions so that we can use them more easily in the 
future, not just as a one-shot item. To let us know what you 
think, please use the following as a template to send us, via 
E-mail, an ASCII text file with your comments. Please be sure 
to include the <fieldnames> with their angle brackets, fol¬ 
lowed by your Information and comments. And thanks very 
much for your help. 


Please E-mail the completed form to: editors@bix.com 
<T0PIC> 

Objects Across the Enterprise 

<LASTNAME> 

Jones 

<FIRSTNAME> 

John 

<TITLE> 

Technical D1rector 

<C0MPANY> 

ABC Industries 

<PH0NE> 

800-555-1234 

<EMAIL> 

jjones@host.domal n 
<C0MMENTS> 

This is where your comments go. Be as brief or as long as you 
want. Tell us what you think, what you need, what you want to know 
more about. Tell us what you’re doing. Tell us who we should be 
talking to about this. 
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It’s easy baby 


No matter what your age or experience, 
you’ll find SMC’s new EtherEZ’“ Ethernet 
adapter child’s play to install. After all, 

it works in 






Ethernet TigerHub 

SMC’s complete networking solutions 
include LAN switches, hubs, LAN adapters 
and network management software. 


both Plug and Play (PnP) 
and non-Plug and Play 
ISA computers. It’s fully 
compliant with PnP speci¬ 
fications so no configura¬ 
tion is needed. There are 
no jumpers to set and 
the I/O mapping feature 


requires no PC memory. 

What’s more, our new version of 
EZStart”' makes driver installation 
and adapter management faster and 
easier than ever. 


For A $49 EtherEZ 
Combo Adapter, 
CaU 1-800-SMC-4-YOU, 
Dept. EZ33. 


• Requires No 
Configuration 

• SimulTasking'^ 
For Superior 
Performance 

• Extensive Driver 
Support 

• Three Models: 
10Base~T, Combo, 
Thin Coax 

• SNMP and DMI 
Manageable 


The new EtherEZ adapter from 
SMC. If only everything in life 

was this easy. 
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SMC 


SWITCH ON THE POWER 


New EtherEZ “ Plug and Play 

Ofiier is limited to one per customer, while supplies last. U3. doUsn. All tradenuuks and registered 
trademarks are the property of their respective holders. O 1994 Standard Microoystems CorporatiotL 
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The 



desktop 
laser printers 
that talk back 

to you\ Company 




Hey, anybody got a job for me, I'm bored. 


The Document company 

XEROX 








































Don't worry. Your job is next. 



What resolution do you want to print at? 


^ Your stuffs ready. Come getit 


My charge-back reports are ready, anytime, 


_, Ir 

y the printer on 5,1 hear he's full of it. 



J That's a lot of pages. The 4520 down the hall has the speed you need. 




Network printers should do more than print pages. They 
^ should also make an imprint on the way you work with docu¬ 
ments. That’s why the Xerox 4500 series of desktop laser printers 
comes with Document Services for Printing. For instance, 
11 cm 11 work at your PC, this intuitive software tells you 

* H * * * * which printer fits your job best, when a job is done, if paper 
is out, and a bunch of other stuff, all in real time. What’s more, with 
600 X 600 dpi resolution and our unique TrueRes smoothing, all the 
jagged edges of characters 

and graphics are eliminated. 

Result: You make better-looking documents easily and more produc¬ 
tively. And with the Xerox Total Satisfaction Guarantee, you have backup 
that makes sure you stay productive for three full years. So why settle for 
printers you don’t have to think about, when you can 
now get printers that tliink about you? Talk back to us, 
by calling 1-800-ASR-XEROX ext. 965. 
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Now¥)u Can Fly From 
New¥)rkrfoTb^^wlh^ 
Conputer Going Down 
Somewhere Over Colorado. 



Introducing The AER Energy Power 220" Battery. Up To 10 
Times The Run-Time Of Your Current Rechargeable.* 

It doesn’t matter if you’re in a plane, train or automobile. 
Every ponable computer user knows the feeling. You’re cruising 
along, getting work done like crazy — when suddenly, you’re 
forced in for an emergency landing. Battery’s dead. Out of juice. 
Your computer’s grounded. 

That is unless you have the new, stand-alone AER Energy 
Fbwer 220 accessory battery. Its revolutionary zinc-air technology 
gives you up to 10 times the run-time of your current recharge¬ 
able battery with each charge. Now that’s some serious flight time. 


So Much More RunTime Means So Much More Productivity. 

At last, you can truly enjoy the portability and productivity 
your portable computer promised you from the beginning. And 
with the new AER Energy Power 220 you’ll be able to work 2 
or 3 days instead of 2 or 3 hours on a single 
charge. So say goodbye to that low-battery 
alarm anxiety you’ve been suffering from. No 
more recharging just to gain an extra 2 or 3 
hours run-time. In fact, you may not have 
to recharge again for a long time. 


V/ V 

AER 


It Can Power Most Computers & Cellular Phones Simultaneously. 

Got a cellular phone? Many laptop owners do. Sometimes 
you need both to really maximize your productivity. Trouble is 
— cellular phone batteries give out faster than laptop batteries. 
Until now. Just hook up to an AER Energy Power 220 and 
your talk time and computer time are really going to take off. 

Go Where No Laptop Has Gone Before. 

Another benefit of the AER Energy Power 220 battery is its 
ease of use. It fits neady into its own optional carrying case. It has 
a higher energy per weight ratio than existing batteries. What’s 
more, there’s no memory effect so you can recharge even a par¬ 
tially-depleted battery at any time. And maybe best of all, you 
won’t have to lug those extra batteries and a recharger with you 
everywhere you go. 

At last, you and your portable computer are truly free. To 
order an AER Energy Power 220 battery, or to receive more 
information, call 1-800-769-3720. And 
send us a postcard when you get to Tokyo. 

THE AER ENERGY POWER 220" 

Up To 10 Times The Runtime Of 
Your Current Rechargeable 




01994 AO Bne^ teiMos, Int. ^ Eeogr hnwr 220 k * mdcnck d( AEK fa^pr tanam. Ik 


n St ihrMngcci 29 cDapnranddbicMdbf AO btagr AaHliBMkimif<«y^qcsdkigupmcisiip(mifipkai^ 

Circle 267 on Inquiry Card (RESELLERS: 268). 


Tk nai'iUK das of 2-) di)fi on 1 «||e dtsgc IS heed on St Vink dir o( B tuuK 




















Special Report 


Small-Office Computing 


Doing It All on One Line 


ANDY REINHARDT 


I n a small office, where you're try¬ 
ing to keep costs to a minimum, 
having to install two or more sep¬ 
arate phone lines for voice, data, 
and fax calls seems wasteful. A new 
class of multimode modems solves this 
problem with an added benefit: Not only 
can you share a single line among mul¬ 
tiple uses, but you can do so concur¬ 
rently. The only other way to accom¬ 
plish the same thing is via ISDN, which 
still isn't available in many areas and 
costs more than analog phone service. 

The most obvious use for multimode 
modems is conferencing, where two or more users view and 
discuss documents at the same time. But there are dozens 
of other potential uses, including visual voice-response 
systems and information access, product support, show-and- 
tell remote presentations, multimedia messaging, and busi¬ 
ness-card exchange. Many of these applications are espe¬ 
cially tempting to mobile users, telecommuters, and owners 
of home-based businesses. 

The simplest, least expensive, and likely most widely in¬ 
stalled solution will be a new class of switching modems 
built using the VoiceView technology from Radish Com¬ 
munications Systems (Boulder, CO). VoiceView runs 
across conventional phone lines and equipment, sharing 
a line, for instance, between a phone call and a file trans¬ 
fer by switching quickly from voice mode to data mode and 
back again. Radish has licensed VoiceView to major mo¬ 
dem manufacturers (representing roughly 85 percent of 
the market. Radish says) and software companies, includ¬ 
ing Microsoft, in a bid to establish it as the baseline stan¬ 
dard. The cost of adding VoiceView support to modem 
firmware is so low (Radish charges only a one-time fee, not 
a royalty) that analyst Harry Newton, president of Computer 
Telephony Expo (New York, NY) expects 60 to 70 percent 
of all new modems sold by the end of 1995 to include sup¬ 
port for mode switching. 

Radish isn’t the only game in town, however. AT&T 
Paradyne (Largo, FL) and Multi-Tech (Mounds View, 
MN) make modems that let you combine voice and data on 
a single line simultaneously, rather than switching between 
the two modes. (See the photo on page 146.) These cost 
more money—on the order of $5(W—and they use pro¬ 
prietary (and different) modulation schemes, which means 
that you have to have the same modem on both sides of the 
line. But through an agreement with Radish, AT&T will 



Multimode modems 
cut phone bills, 
facilitate document 
conferencing, and 
enable “visual” 
interactive voice 
response 


also support VoiceView, 
so if an AT&T simulta¬ 
neous voice/data modem 
calls a Radish-type mo¬ 
dem, the AT&T device 
can “fall back” into a 
switching mode. 

Another option comes 
from Spectrum Signal 
Processing (Burnaby, BC), 
which specializes in prod¬ 
ucts based on DSPs (dig¬ 
ital signal processors). 

Spectrum has already staked out a position in com¬ 
puter/telephony boards (the Envoy II fax/modem) and 
multimedia (SoundChoice32) and has recently introduced 
the OfficeF/X, a fax/modem/sound card with software for 
unified inbox, Internet mail, and call management. 

In early 1995, Spectrum plans to go a step further, adding 
support for simultaneous voice and data, first on a 14.4- 
Kbps “soft” modem and later in a 28.8-Kbps implemen¬ 
tation. For the time being. Spectrum’s solution will be 
proprietary, but the company hopes to include Radish- 
compatible switching and is also working with other play¬ 
ers on standards for simultaneous voice and data. 

In a sense, all these schemes are in a race against time, 
because what they provide for customers can be done bet¬ 
ter and faster by ISDN digital telephony. ISDN’s 2B-I-D 
basic rate provides two 64-Kbps voice/data channels and 
a 16-Kbps data channel, for a net bandwidth of more than 
four times that of a V.34 modem. But Radish, AT&T Para¬ 
dyne, Spectrum, and others are counting on the current 
conventional wisdom that says it will be years before 
digital telephony is ubiquitous—not just ISDN service but 
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The AT&T DataPort 2001 Multimedia 
Communicator modem can’ies both digitized voice 
and computer data simultaneously over the same 
carrier, allowing you to talk and swap documents 
with somebody on the other end of the phone at 
the same time. The technology is proprietary, so 
you need at least two DataPort 2001s, but AT&T 
has agreed to support the Radish Communications 
VoiceView modem-switching protocol. 


mode modem lets you initiate a single call 
and share the service cost among uses. 
Most document conferencing programs 
will be able to support multimode modems 
with little or no modification. 

One conferencing package, ShareVi- 
sion PC3000 from Creative Labs (Milpitas, 
CA), was designed from the very begin¬ 
ning to support simultaneous audio, video, 
and data communication. In fact, the bun¬ 
dled hardware and software package in¬ 
cludes a proprietary 28.8-Kbps multimode 
modem that compresses audio and video 
(using a scheme called Vector Adaptive 
Transfer Processing) and multiplexes it 
with data across a single line. Creative has 
not commented on whether it plans to 
move toward a standards-based modem. 


soft modem. In a 14.4-Kbps version, 13 
Kbps is allotted to voice (8-bit digitized 
voice, sampled at 16 KHz and compressed 
using GSM (Global Standard for Mobile 
communications [the pan-European digital 
cellular standard]) encoding, leaving only 
1400 bps for a trickle of data communi¬ 
cation during conversation. But during 
minute breaks in speech, data speed surges 
to 14.4 Kbps. In the planned 28.8-Kbps 
product, voice traffic will stay at 13 Kbps, 
and data speeds will vary from roughly 
15.8 to 28.8 Kbps, Short of ISDN, tliis will 
be the fastest way to do simultaneous voice 
and data. The OfficeF/X board lists for 
$349, so the street price for the enhanced 
version probably won’t be much higher. 


also compatible phones and other devices 
on customer premises. 

The Baseline 

By positioning its technology as the least 
common denominator. Radish hopes that 
users will soon be able to assume the pres¬ 
ence of VoiceView modems on the other 
end of the line. To that end, Microsoft 
plans to build support for VoiceView into 
Windows 95. Developers will start to count 
on an installed base and write new pro¬ 
grams that take advantage of multimode 
communications. “VoiceView is an arbi¬ 
trator,” says Paul Davoust, vice president of 
marketing at Radish. “It’s the fundamental 
glue in computer-telephony integration.” 

Whether switched or simultaneous, the 
basic benefit of multimode modems is that 
you can talk and exchange data during 
a single phone call. You could discuss a 
project with a colleague, transfer a spread¬ 
sheet file, view the spreadsheet together 
while discus.sing its numbers, fax over a 
mock-up for the packaging design, and so 
on, all while using one live phone line. 

Dcx:ument conferencing programs from 
Intel (ProShare), Crosswise (Face to Face), 

Future Labs (TalkShow), and _ 

DataBcam (FarSite) arc obvi- 
ous candidates for multimode 
modems, because by defini¬ 
tion they involve two users 
discussing and viewing data at 
the same time. None of these 
packages now supports voice 
directly; to the contrary, they 
require that you use two phone 
lines, one for the voice call and 
another for the modem to ex¬ 
change data. Moreover, the 
two calls must be placed sep¬ 
arately, and you accrue twice 
the service charges. By con¬ 
trast, riding on top of a multi- 


Trade-Offs 

The switched and simultaneous solutions 
have opposing strengths and weaknesses. 
Radish boasts of its ability to work trans¬ 
parently on nearly any phone infrastruc¬ 
ture (i.e., analog or digital PBXes, Cen¬ 
trex, and so on). But with switching 
modems, conversation ceases during data 
transfers. The duration of the gaps in 
speech depends on the size of the file trans¬ 
fer or fax. However, both voice and data 
communication occur at their normal rates: 
standard-quality audio and 96()()-bps or 
faster (depending on the modem) data. 

The AT&T and Multi-Tech modems 
share bandwidth among u.ses; this means 
that conversation by itself happens at a 
normal rate, but when you talk and ex¬ 
change data at the same time, data transfer 
occurs at a maximum of 4800 bps and 
speech quality is degraded. The unusual 
modulation schemes used in these devices 
can also pose problems when running over 
certain digital phone switches or IVR (in¬ 
teractive voice response) systems. 

The quality of Spectrum’s MWave- 
ba.sed solution depends on the underlying 


APPUCATIONS FOR MULTIMODE MODEMS 

• Document conferencing 

• File transfer or fax during conversation 

• Remote presentations 

• Product support with remote access 

• Visual voice mail 

• Multimedia messaging 

• Enhanced voice-response systems 


Smorgasbord 

Most people arc so accustomed to using 
a phone while working on their PCs that it 
never occurs to them how the two devices 
could be integrated. Aside from file trans¬ 
fer and document conferencing, multimode 
modems permit a variety of remote-access 
applications. 

For instance, if you had a caller I.D. ser¬ 
vice (with or without the capability to as¬ 
sociate incoming numbers with entries in 
a database) and a multimode modem 
fronting your voice-mail system, you could 
implement a visual inbox that would let 
you call your voice mail from a PC (lo¬ 
cally or from the road), see the numbers (or 
names) of the people who had called you, 
and select in any order the messages you 
wanted to hear. Or, if you implemented a 
unified “multimedia” inbox, you could 
make a single call to a message server that 
would relay your voice mail. E-mail, and 
faxes at one fell swoop or would let you re¬ 
ceive multimedia messages containing 
both voice and images. 

Voice and data together will facilitate 
remote presentations, in which you talk 
somebody through a Harvard Graphics 
slide show, show someone 
real estate listings with maps 
and photos, or view and dis¬ 
cuss a medical image. It 
could also be a boon for 
customer support, because 
a technician could, during a 
single call, talk to a user, 
perform remote diagnostics, 
assume remote control of a 
troubled system, and cap¬ 
ture files and screens. When 
the presentation or support 
call is finished, the partici¬ 
pants could exchange busi¬ 
ness cards in the back¬ 
ground by clicking on an 
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RIDICULOUS? 


Ethernet adapters, like paper 


CLIPS, ARE IN some WAYS ALIKE. THEY EITHER PERFORM OR THEY DON'T. THEY'RE COMPATIBLE OR 
THEY AREN'T. THEY'RE MADE EFFICIENTLY OR THEY'RE OVERPRICED. COMMON SENSE, UNCOMMON 
VALUE. Kingston. Call (800) 435-0056, Ext. 903 and get the Fax. 
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Doing It All on One Line 


Switched vs. Simultaneous Voice and Data Transmission 

Switched voice and data 


Modem 


Modem 


Voice 



Voice 


Data 


Sknult^eous voice and data 



Two new types of modems let you combine voice and data on a single line. Switched devices modulate data over a carrier and then alternate the full 
modem bandwidth between that signal and a normal voice channel. Simultaneous devices digitize voice and merge it with a data signal and then modulate 
the synthesized bit stream over a single carrier, In effect sharing the modem’s bandwidth between the two sources. Both types typically come with software 
that supports file transfer during voice phone calls, and many include (or support) whiteboarding packages for sharing and marking up documents while 
discussing them. 


icon (this would rely, of course, on the 
emergence of a standard for representing 
electronic cards). 

Perhaps the greatest and most underap¬ 
preciated application for multimode 
modems is as an enhancement to tradi¬ 
tional IVR systems, for applications rang¬ 
ing from banking to shopping to order en¬ 
try. Given that multimode modems can 
“query” the capabilities of devices on the 
other end of the line, information-.services 
providers can set up their IVR systems to 
be audio-only if a caller just has a phone or 
to switch into a visual mode if a caller is 
using a multimode modem. In the latter 
case, service providers can enrich their of¬ 
ferings with text, graphics, and images, as 
well as provide customers with visual con¬ 
firmation of transactions. Users will be 
able to select options visually, instead of 
having to listen to long lists of spoken 
menu choices. 

Davoust argues that supporting textual 
and graphical interfaces via conventional 
phone lines, using a standardized proto¬ 
col, will let service providers differenti¬ 
ate themselves from their competition. 
“This will make it possible for people to 
get value-added phone services from call 
centers,” he says. Thus, a customer with a 
multimode modem, dialing into a ticket 
agency, might be able to choose a seat vi¬ 


sually, whereas a traditional voice cus¬ 
tomer would have to rely on the luck of 
the draw. Radish is so convinced of the 
business opportunity for interactive “ser¬ 
vice applications” such as these that it 
believes the “person-to-provider” market 
will precede and initially outpace that for 
“person-to-person” mixed-mode commu¬ 
nications. 

Radish is selling tools for developing 
Unix- and OS/2-based Voice View servers 
in conjunction with Dialogic, which has 
a 65 to 70 percent market share of call¬ 
processing boards with four or fewer ports, 
according to Nancy Jamison, a senior an¬ 
alyst with Dataquest (San Jose, CA). The 
pairing of Radish and Dialogic is es¬ 
pecially promising for small businesses 
looking for an inexpensive way to jump 
into interactive merchandising and cus¬ 
tomer relations. With a single server, you 
could set up a purely voice-based service 
and, driven from the .same underlying data¬ 
bases and menus, an interactive on-line 
service. A customer could then u.se the 
service visually or through voice menus, 
depending on the device he or she was 
dialing in on. 

Smooth Sailing 

Despite Radish’s effort to establish a base¬ 
line standard, users may not be willing to 


.settle for switching voice and data when 
.solutions such as the Spectrum 28.8-Kbps 
modem arrive on the market. Barry Jinks, 
president of Spectrum, argues that although 
his firm’s product is similar in concept to 
the simultaneous voice/data products from 
AT&T Paradyne and Multi-Tech, it bene¬ 
fits from being based on a DSP and, thus, 
being upgradable via software. As for 
Radish, Jinks contends that switching .so¬ 
lutions aren’t feasible for some applica¬ 
tions, such as “telegaming,” where two 
u.sers in remote locations collaborate on a 
video game, becau.se the sound and im¬ 
ages have to be synchronized. 

Spectrum, too, could enjoy only a lim¬ 
ited window of opportunity if ISDN be¬ 
comes more widely available throughout 
the U.S. and the world. Sharing less than 
30 Kbps of bandwidth between a voice 
channel and simple data transfers is a rea¬ 
sonable .solution. But as soon as you in¬ 
troduce multimedia data types—24-bit col¬ 
or, animations, digital audio, and especially 
video—the requirements skyrocket. Even 
basic-rate ISDN isn’t a fat enough pipe 
for sending video clips from your home 
office to a client across the country. 


Andy Reinhardt is BYTE's West Coast bu¬ 
reau chief. You can contact him on the In¬ 
ternet or BIX at areinhardt@bix.com. 
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Small-Office Computing 


Caller ID Goes to Work 


GILBERT AMINE, 
ANNETTE RIGGIO, 
AND ELLIS HILL 


C aller-ID telephone ser¬ 
vice enables a subscriber 
to see a display of a 
caller’s phone number as 
the telephone rings. More than 3 mil¬ 
lion subscribers currently use this tele¬ 
phone service in the U.S. and Canada, 
primarily for its call screening and se¬ 
curity benefits. But thousands of small- 
business users, ranging from pizza de¬ 
livery companies to work-at-home 
professionals, use caller ID as well. 

Business applications often require 
the use of a personal computer and effective integration of 
caller-lD information with existing software. In fact, many 
believe that the caller-ID-to-PC linkup is at the heart of 
computer-telephone integration. When you properly inte¬ 
grate caller-ID service with your business software, new 
and exciting uses for this technology emerge. For example, 
your software might automatically retrieve information 
on the calling customer or supplier, which increases pro¬ 
ductivity and makes you appear more professional (see 
the text box “Vodavi Keys Into Caller ID Business Ap¬ 
plications” on page 152). 

In one case, a pizza operator in the Chicago suburbs cut 
the company’s average contact time with repeal customers 
from almost 2 minutes to just 19 seconds, using a PC 
caller-ID application from National Systems (Chicago, 
IL). Time is money, and the savings dropped directly to the 
bottom line. For this firm, caller ID also solved an age- 
old pizza delivery problem. Because calls are now verified, 
pranksters can no longer send six anchovy pizzas to an 
80-year-old woman who lives alone. Customers also have 
benefited from caller ID, because they no longer need to re¬ 
peat their name, address, directions to their location, and 
choice of toppings each time they call. Other service-ori¬ 
ented businesses could achieve similar benefits. 

Customers and businesses also benefit from another 
caller-ID feature, call logging (see the text box “Sidekick 
for Windows Gets a Kick with Caller ID” on page 150). Be¬ 
cause caller ID can be captured in a log, .service profes¬ 
sionals can “cold call” customers who phone after hours and 
do not leave voice messages. Prospective customers gel a 
second opportunity to make inquiries, and businesses get 
the opportunity to build their customer bases. Some busi¬ 
nesses have increased their sales by as much as 20 per¬ 
cent a month. 



By integrating 
caller ID with 
key business 
applications, 
you can provide 
better service 
and increase 
productivity 


Caller ID Basics 

Caller ID is a member of the 
CLASS (custom local-area sig¬ 
naling services) family of tele¬ 
phone services offered by local 
telephone companies for a 
monthly fee. Other CLASS ser¬ 
vices include call return, repeal 
dialing, call rejection, call trace, 
priority ringing, and .selective 
call forwarding. CLASS ser¬ 
vices depend on the presence of 
Signaling System 7, an ad¬ 
vanced signaling protocol used 
to communicate between cen¬ 
tral offices. 

Caller-ID service was initially conceived by AT&T/Bell 
Laboratories in the late 1970s. Following the breakup of 
AT&T, BellSouth and Bell Atlantic were the first com¬ 
panies—in 1984 and 1987, respectively—to move for¬ 
ward with caller-ID field trials and deployments. Today, 
caller-ID service is available in parts of 45 states and in 
most of Canada (see the figure “Caller ID Availability 
Map”). Several other countries, including Australia, the 
U.K., France, the Netherlands, and Israel, have announced 
plans to deploy caller ID in 1995 or 1996. 

For technical and regulatory reasons, caller ID is cur¬ 
rently limited to identifying local numbers. Long-di.stance 
calls are usually identified as “out of area.” As a result of 
a March 1994 ruling by the FCC, caller-ID services are 
expected to operate with long-distance and 800 calls by 
the end of April. At least one major carrier plans to offer 
caller ID on inbound 800 calls by February. 

Another limitation of caller ID is that it does not always 
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Despite a slow start due to concerns over privacy, caller-ID service is now available in parts of 45 states; 
Washington, D.C,; and Puerto Rico. With the exception of CaEifornia, remaining states are expected to 
offer tbe service by the end of 1995. Basic catler lD service displays only the number of the caJler, and 
deluxe callenID service shows the caller's name and number. Monthly rates vary by state and type of 
service, and range from $3,60 to $10. (Map courtesy of Research Rrst Consulting) 


show the primary number of the caller’s 
business. In many cases, il shows the num¬ 
ber of the line from which die call is made, 
rather than the main billing number. This 
limitation is expected to disappear as more 
telephone companies offer caller ID de¬ 
luxe, a service that includes the caller’s 
name. 

The availability of caller-ID services 
within a geographic area depends on a 
number of factors, including the type of 
central office serving the area and its de¬ 
ployment schedule. You should check with 
your telephone company business office 
about the availability of the service and 
the monthly rates before acquiring tlie nec¬ 


essary equipment or software to take ad¬ 
vantage of caller ID. 

In the U.S., Canada, Australia, and Is¬ 
rael, caller ID is transmitted as a burst of a 
Bell 202 FSK (Frequency Shift Key) mo¬ 
dem signal between the first and second 
ringing cycles (see the figure "‘Caller ID 
Signaling and Data Formaf’). Therefore, 
you should always wait for the second ring 
before you pick up the receiver. Other¬ 
wise, the central office will abort and fail 
to retransmit the caller-ID data if you pick 
up too quickly. 

British Telecom and several other Eu¬ 
ropean telephone companies will transmit 
a caller-ID signal before the first ring. This 


intelligent implementation avoids the ear¬ 
ly pickup problem. Not surprisingly, BT 
has shied away From Bell 202 in favor of 
its CCITT cousin, V.23. In practice, any 
Bell 202 FSK receiver worth its salt will 
also detect V.23. The Dutch telephone 
company has its own implementation of 
caller ID, which uses DTMF (dual-tone 
modulated-frequency) tones. 

In the U.S. and Canada, the data-link 
layer of caller ID follows the Bellcore TR- 
TSY'0()0030 specification. It consists of 
two possible fonnats, the Single Message 
Format, which provides the calling num¬ 
ber, and the Multiple Message Format, 
which provides the calling number :ind the 
customer or business name under which 
the number is listed. You can purchase the 
latest copy of the caller-ID specification 
for a nominal fee by calling Bellcore at 
(800) 521-2673 or (908) 699-5800. 


Caller ID Products 


• Call Edttor (Windows), VIVE Synergies 
(Richmond Hi FI. Omari o. Canada): provides 
seamless integration to Symantec's Act for 
Windows and other popuEar contact- 
management software. 

• CaEler ED+Plus (DOS and Windows), RochelEe 
Communications (Austin. TX): a memory- 
resident contact manager and caller-ID system. 
It Includes a call log and an import/export 
function. 

• Call Link (Windows)^ DSG Communications 
(Saskatoon. Saskatchewan. Canada): offers an 
elegant way to relay caller ID to external 
applications using DDE. 

• CentrexMax (Windows), Dees 
Communications (Vancouver. British Columbia. 
Canada): features fully Integrated caller- 
Identlficailon software based on the popular 
Modatech Maximizer contact-management 
system. 

• Intellect. Clearwave Communications (Fort 
Collins, CO): a bardware/softwane product that 
Integrates phone, fax. modem, computer, 
voice mail, and answering machine. 

• Inter Active Communicator. InterActive 
(Humboldt, SD); a PC/phone combination that 
acts as a communications center. 


A number of 1C makers, including Exar, 
Mitel, Motorola, and Siena, provide caller- 
ID receiver chips. In addition, modem chip 
makers AT&T, Rockwell, and Sierra pro¬ 
vide caller-ID decoding in some of their 
products. 

Residenflal Products 

Caller-ID display units sell for $39 to $119; 
those with higher memory capacity and 
more features cost more. You can purchase 


Sidekick for Windows Gets a Kick with Caller ID 


Software developer Borland International (Scotts Valley, CA) has inoorporated caller-ID capability into Sideltick for 
Windows, Borland’s personal organizer equipped with a flexible calendar and card-ie and note-taking features. 
Caller ID aiftomatically displays the Sidekick card-file informatioii as the tetephone rings, enabling users to prepare 
themselves for important cals and to better 
manage their telephone activity. Another ben- 
etft is a call-logging feature, which shows the 
date, time, duration, and or^n of aO incom¬ 
ing calls and makes Sidekick a virtual an¬ 
swering machine. 

Sidekick's new c^bilities are the result 
of a business and tectinoio0 partnership be¬ 
tween Austm-hased Rochelle CnmmunH^tions 
and Borland. Rochelle produces and markets 
single-line and multiline caller-ID interface 
devices. Sidekick users can purchase 
Rochelle’s single-line ANf232 decoder nnit 
forSSQ. 
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Caller ID Signaling and Data Format 
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in th© U.S. and Canada, caller ID is transmitted as a Bell 202 modem signal between the first and second rings. The singlenTressage format is the most 
commonly used and provides calling-number Information^ the date, and the time. By dialing *67, callers may block the transmission of their phone number, and 
a “P" (for private) appears in the number field. Calls from outside your area, on the other hand, are Identified by an “O" in the phone field, ff the subscriber picks 
up the receiver before the second ring, the caller ID is not transmitted, (I Hu strati on courtesy of Motorola) 



generator for Visual Basic, 

For developers interested in voice ap¬ 
plications under OS/2, ComTel Telecom¬ 
munications (Bethesda, MD) offers an 
application generator that is compatible 
with Dialogic and Natural Microsystems 
voice cards. Voice Power Technologies 
(Austin, TX) markets Voice Manager, a 
Unix-based voice application generator 
for service-bureau applications. Davis As¬ 
sociates (Belle Mead, NJ) sells a caller- 
ID application generator based on Para¬ 
dox that lets you customize the database 


them frtTm telephone company fulfillment 
agents, telephone and electronics specialty 
stores, and mail-order companies. A sec¬ 
ond generation of calkr-lD display units 
provides additional features, such as the 
blocking of selected calls or speed dial¬ 
ing. At the high end of the market, inte¬ 
grated telephone sets that include caller-ID 
displays and cordless telephones sell for 
$99 to $299, 

Many software products link caller ID to 
a PC and provide a pop-up screen con¬ 
taining information on the caller, if he or 
she is in the database. See “Call¬ 
er ID Products” on page 150. 


Caller ID Developer Tools 

Many developer toolkits and ap¬ 
plication generators exist for 
VARs and programmers who 
want to integrate caller-ID infor¬ 
mation with other applications. 
Rochelle Communications (Aus¬ 
tin, TX) sells developer toolkits 
for DOS, Windows, OS/2, Unix 
(Sun, SCO, AIX), and the Mac¬ 
intosh. Caller-ID voice applica¬ 
tion generators are also popular. 
Stylus Innovations (Cambridge, 
MA) provides caller-ID support 
in its Visual Voice application 


program for order entry, service manage¬ 
ment, and telemarketing. 


Int^fration Options 

To use the features of caller ID to full ad¬ 
vantage, users must be able to take the data 
supplied by the telephone company, pul it 
into applications, and link it to existing 
databases. Today, the path to integrating 
the various elements into a useful whole 
can be littered with pitfalls. To overcome 
potential problems, a number of vendors 
provide applications, code libraries, and 
development tools that can sig¬ 
nificantly cut development time 
and cost. Integration of existing 
applications to telephony services 
can be as simple as buying an off- 
the-shelf application that com¬ 
municates with the target appli¬ 
cation. The primary integration 
options are listed below. 


Memory-resident keyboard 
macros. These programmable 
macros store a sequence of com¬ 
mands and are inexpensive and 
simple to implement. But often 
they require redundant databases 
and can be clumsy. 

Custom development You can 
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Vodavi Keys Into Caller ID Business Applications 


Vodavi Key System 

Central office lines 
Caller ID data 


Stations 



Caller ID data 


Caller ID data 


Caller ID data 


Caller ID data 


Line table 


Station table 


Vodavi’s Starplus Digital Telephone Systems offer caller ID and computer-telephone integration 
capabilities. Using a caller ID, the system can route calls to specific extensions within the 
company. Vodavi's new PC Phone uses an R$-232 interface to connect to a computer and supports 
call processing and management functions from DOS or Windows. 



Server 


W hile telephone compa¬ 
nies were busy concep¬ 
tualizing caller ID as a ser¬ 
vice for their residential 
customers, companies like 
Vodavi Communications Sys¬ 
tems (Scottsdale, AZ) were 
concentrating on using its 
powers for the betterment of 
business. Identifying small- 
to medium-size businesses as 
its target market, Vodavi in¬ 
tegrated computers and tele¬ 
phony, introducing the first 
ICLID (Incoming Caller ID) 
key telephone system in 1991 
(see the figure). 

Its value to businesses with 
busy call centers seemed an 
obvious one to Ron Pavlak, 
manager of marketing and 
strategic planning for Vodavi. 
‘Telephone companies have 
mismarketed caller ID from 
the beginning by directing it 
to residential customers.” 

Pavlak says. “It is an ideal 
small-business management 
tool that enables [companies] to provide 
personalized customer service, screen 
calls, control interruptions, effectively 
manage volumes of calls, and reduce 
fraud.” 

By u.sing ICLID information, key sys¬ 


tem users can save an average of 20 sec¬ 
onds per call, a significant accomplish¬ 
ment when you consider the irritation 
customers sometimes feel toward the 
business that has just kept them on hold 
for 30 seconds. A loss of patience often 


translates into a lost sale. 

Vodavi's current DOS-based prod¬ 
uct, Call Tracker, links the incoming 
number to a pop-up file on a company's 
customer database. The firm expects to 
release a Windows-ba.sed PIM in 1995. 


tailor applications to the exact needs of 
the user, but development expense may 
be prohibitive. 

DDE, Dynamic exchange of data is ef¬ 
fective if done right, but it does not nec- 
es.sarily link all data sources. Also, DDE is 
not available on all operating .systems. 

ODBC (Open Databa,se Connectivity). 
ODBC lets one application access multiple 
database sources. It can provide seamless 
integration with leading databases but is 
not yet available with most applications. 

DLL DLLs provide access to a wide 
variety of caller-ID functions. Caller-ID 
vendors provide DLLs that can be quick¬ 
ly linked to a user's application. 

Telephony APIs. Sets of programming 
interfaces available from Microsoft 
(TAPI), Novell (TSAPI), and other ven¬ 
dors give programmers access to a stan¬ 


dard set of telephony functions, including 
caller ID. Telephony APIs do not resolve 
database connectivity issues. 

caller-1 D-enabled applications. Many 
end-user applications support some form of 
caller-ID connectivity. Often, you can link 
the.se applications to other programs to 
provide caller lookup from a PIM (per¬ 
sonal information manager) or an exter¬ 
nal database. 

ESP—Exemplary Service Professionals 

In today’s competitive environment, the 
quality of customer service is fundamental. 
Knowing who is calling and having in¬ 
stant access to pertinent information trans¬ 
lates into savings on the bottom line and in¬ 
creased revenues. For example, important 
or repeat customers can be tagged to re¬ 
ceive special handling. But a word of cau¬ 


tion is in order. Many customers are turned 
off by being greeted by name before they 
have had a chance to identify themselves. 
The key to taking advantage of caller ID is 
not to impress the caller with “psychic” 
powers but to quickly access relevant in¬ 
formation so that you can personalize the 
quality of your .service. ■ 


Gilbert Amine and Annette Riggio are vice 
president for busine.ss and product develop¬ 
ment and manager of marketing communi¬ 
cations at R(K'helle Communications, respec¬ 
tively. You can contact them via MCI Mail 
at 653-9166, via CompuServe at 74032,712, 
or on BIX do **editors. ” Ellis Hill is presi¬ 
dent of Research First Consulting in Birm¬ 
ingham, Alabama. You can contact him via 
CompuServe at 73243,2260 or on BIX c/o 
‘‘editors. ” 
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INTRODUCING AT&T MULTIMEDIA 
DESIGNER^^ software—a whole 

DIFFERENT KIND OF ANIMAL. 

AT&T Multimedia 

DESIGNER SOFTWARE 1$ 

POWERFULt FLEXIBLE AND 
AFFORDABLE. A 32-BIT, 

CD-ROM BASED, FULL- 
COLOR IMAGING 
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Free Technical Support 
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McGraw-Hill Publications, 
Maximize your reach. 



4-Architectural Record 
7-A/C Flyer, Aviation Week 
& Space Technology, 

AW & ST Russia, Business & 
Commercial Aviation, World 
Aviation Directory, Buyer's 
Guide, World Aviation 
Catalog Guide 
20-Business Week, 
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Business Week Russia 
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Communications, Data 
Communications 
International, LAN Times, 
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High-Tech Bookkeeping 

New teohnolo^y is ohetiging the tece ot the smell business's ledger 


From Checkbook to Balance Sheet 


Whether you choose a person¬ 
al-finance package or a true ac¬ 
counting program to maintain 
your company’s finances de¬ 
pends on your business. When 
making your decision^ consider 
the following questions: 

Do you operate on a cash ba¬ 
sis? While a personal-finance pro¬ 
gram can easily track cash income 
and expenses, dealing with 
payables, receivables, or aging gen¬ 
erally requires a more full-fledged 
bookkeeping or accounting program. 

How many employees do you 
have? Tracking the government’s 
requirements for payroll deductions 
calls for a system that will support 
separate "accounts” for withholding 


or unemployment insurance. While 
some personal-finance packages can 
be adapted to perform these func¬ 
tions, a program specifically de¬ 
signed for the task will generally be 
more flexible and easier to use. 

Do you have a large, changing 
inventory? If you need to track a 
large number of items, stock on 
hand, quantities ordered, and so 
on, you’ll need a package that pro¬ 
vides flexible inventory manage 
ment. Accounting packages will be 
stronger in this area. 

Do you deal with multiple cus¬ 
tomers or vendors? A true ac¬ 
counting package will provide more 
flexibility than a personal-finance 
package when it comes to dealing 


with a large number of customers 
and vendors. 

Do you have an accounting back¬ 
ground? Some packages require 
you to be familiar with standard ac¬ 
counting terminology like credits, 
debits, and posting. Others substi¬ 
tute plain-English phrases for ac¬ 
counting jargon, making it easier 
for non-accountants to set up and 
maintain the system. 

Do you require a GAAP-compll- 
ant system? Generally Accepted 
Accounting Principles require such 
features as the inability to delete 
transactions (to maintain a com¬ 
plete audit trail). For a small busi¬ 
ness, that may be an unnecessary 
and even bothersome feature. 


KENNETH M. SHELDON 

T ime is money. And the more time 
you spend maintaining your busi¬ 
ness’s finances, the less time you 
have to actually make money. Fortunately, 
several new technologies could change the 
way businesses keep their books on com¬ 
puter and result in increased productivity 
for even small offices. 

The typical finance or accounting pro¬ 
gram contains a great deal of information 
that would be valuable to share with other 
applications. Most of the accounting and 
personal-finance programs let you export 
a file that a spreadsheet or word processing 
program can use. A few programs, how¬ 
ever, also support Windows’ DDE tech¬ 
nology, which would let you, for exam¬ 
ple, automatically export sales figures into 
an Excel spreadsheet that compared sales 
over the course of several months or years. 

One such package is Peachtree Ac¬ 
counting for Windows. Circuits & Systems 
Inc. (East Rockaway, NY) developed 
Chaver-ware, a membership-management 
program for synagogues. It uses Peach¬ 
tree’s package for its accounting module. 
According to Rob Hirsch, senior vice pres¬ 
ident for Circuits & Systems, DDE links 
make it easy to send invoices to synagogue 
members for things like dues and religious 
school tuition. The user clicks on a button, 
and Chaver-ware sends that information 
by DDE link to Peachtree, which then cre¬ 
ates an invoice. 

Going a step beyond DDE, Microsoft’s 
OLE technology allows users to create 
links to other applications and to auto¬ 
matically open those applications and edit 
objects without leaving the original appli¬ 
cation. Peachtree uses OLE in its forms 
designer. Clicking on a clip-art object in 
the forms designer opens a window to the 
associated application (such as Windows 
Paintbrush), with access to a full set of 
editing tools. 

Another product that makes use of OLE 
is MTX Accounting from MTX Interna¬ 
tional (Englewood, CO) for Microsoft Of¬ 
fice, Built around Microsoft Access, MTX 
Accounting provides tools that let users 
track and analyze their accounting infor¬ 
mation. Bill Glasier, president of Sentry 
Medical Products of Englewood, Colorado, 


u. ses MTX Accounting to search his ac¬ 
counting database for customers who have 
not made purchases within a specified 
time. When he selects the option, MTX 
automatically launches Microsoft Word 
and merges those customers’ names and 
addresses with a document that thanks 
them for their business and offers them a 
di.scount on their next purchase. 

Small Business on Small Disks 

Peachtree Accounting for Windows is now 
available in a CD-ROM edition that in¬ 
cludes, along with basic program files, a 
large selection of clip art, label-creation 
software, and a CompuServe link. The disk 

al. so provides on-line documentation for the 
program, as well as Allegro’s Multimedia 
Business Library of 12 financial books. 

Another company that now provides its 
software on CD-ROM is Intuit (Menlo 
Park, CA), whose Deluxe edition of (Quick¬ 
en 4 for Windows includes on-line docu¬ 
mentation, multimedia tutorials, and in¬ 
teractive advice from financial experts. As 
this story was being written, Microsoft an¬ 
nounced that it was in the process of buy¬ 
ing Intuit and selling its Quicken com¬ 
petitor, Money, to Novell. 

Taking Businesses On-Line 

Another technology that may affect the 
way small companies do business is the 
advent of on-line electronic services such 


as banking, bill payment, and credit-card 
reconciliation. Many personal-finance pro¬ 
grams already let users pay bills and update 
stock prices electronically, using com¬ 
mercial services available through on-line 
systems such as CompuServe or Prodigy. 
These are straightforward, one-way trans¬ 
actions that take place through the ACH 
(Automated Clearing House) network 
maintained by the Federal Reserve. 

Bringing complete electronic banking 
to PC users has taken longer, because set¬ 
ting it up is more complicated, due to the 
restrictions on access to an individual’s 
banking data. Providing electronic access 
to the data requires a cooperative rela¬ 
tionship between the service provider and 
the bank. 

Individual banks can sell on-line ser¬ 
vices to their customers, but most don’t 
have the expertise or software to do so. 
And any service provider or software com¬ 
pany wanting to provide electronic bank¬ 
ing services to users has to strike a separate 
deal with each individual bank. 

Nevertheless, a few software compa¬ 
nies have made forays into the field. Mi¬ 
crosoft Money has a Bank On-Line op¬ 
tion that lets you bank electronically, but 
you must have an account with one of the 
four banking institutions connected with 
the service: U.S. Bank, First National 
Bank of Chicago, Michigan National 
Bank, or Chase Manhattan Bank. Mi- 
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crosoft is negotiating to include other ma¬ 
jor banking institutions, which, it says, 
will significantly enhance your ability to 
link to banks. 

Microsoft’s electronic banking services 
are delivered by National Payment Clear¬ 
inghouse Inc. (Downer’s Grove, IL), which 
provides services in cooperation with local 
banks. Interestingly, NPCI is owned by 
Intuit, which incorporated NPCI’s services 
into its own financial services hub for 


Quicken users. If the above-mentioned ser¬ 
vices are integrated into Windows 95, and 
if the purchase of Intuit goes through, Mi¬ 
crosoft will be in a position to provide a 
tremendous range of on-line services for 
both individuals and companies. 

Peachtree Accounting for Windows is 
also poised to leap into the arena of on¬ 
line services. Last year, Peachtree was ac¬ 
quired by Automatic Data Processing 
(Roseland, NJ), a major provider of com¬ 


puterized services (e.g., automated pay¬ 
roll) to businesses. ADP markets a service 
to banks called Business Express/PC, 
which lets business users check their ac¬ 
count’s status whenever they want, view 
transaction history, transfer funds, and per¬ 
form other banking functions. 

Taking Down the Barriers 

For individual users, one barrier to on-line 
banking and bill payment services has been 
cost. At $10 to $15 per month, many people 
don't pay enough bills or do enough bank¬ 
ing to make the services worthwhile. How¬ 
ever, for businesses, which may conduct 
hundreds of such transactions a month, the 
cost isn’t a barrier. 

So why aren’t businesses clamoring for 
on-line services? And why aren’t vendors 
of accounting programs providing them? 

To begin with, setting up electronic 
banking for businesses is even more com¬ 
plicated than doing it for individuals. Be¬ 
cause businesses generally handle more 
money than individuals, there’s more risk 
involved in making accounts accessible via 
telecommunications, not to mention spe¬ 
cial regulatory issues. Also, banks main¬ 
tain business accounts separately from per¬ 
sonal (or “con.sumer”) accounts. On top of 
that, many business users are afraid of on¬ 
line services. A primary concern is usual¬ 
ly the lack of a paper trail. 

On-line banking also presents security 
issues for businesses. In an office where 
more than one person has access to the ac¬ 
counts, security measures such as pass¬ 
word protection are a necessity. Without 
them, an employee could easily transfer 
money to a private account. Most on-line 
services use a PIN (personal identification 
number), like those used to access accounts 
via a bank’s ATM machine. For security 
purposes, larger businesses will require 
multilevel passwords that limit access to 
sensitive areas. 

Businesspeople in general and accoun¬ 
tants in particular tend to be a technologi¬ 
cally conservative lot. There’s too much 
at stake to invest in technologies that aren’t 
tested and true. Nevertheless, a booming 
market indicates that small businesses want 
to computerize their books and may be 
more willing to try new technologies like 
CD-ROM delivery and on-line services 
that could make their lives easier. ■ 


Kenneth M. Sheldon is a freelance author 
who has written extensively for BYTE and 
other computer publications. You can con¬ 
tact him on the Internet or BIX at kshel- 
don@bix.com. 


Just Protect It! 


With list prices starting at just $139, protecting your PCs or LANs 
against faulty power has never been easier or more affordable. Com¬ 
bine this with our unmatched product quality, service, and Exclusive 
5- and 10-Year Triple Power Warranties'*^ — you're guaranteed un¬ 
surpassed UPS protection. 

And with our state-of-the-art Power Management Software, you can 
leave for lunch knowing that, if a power problem strikes, your system 
and data will be saved and fully protected — automatkally\ 



The PowerRite Pro and Plus UPS families in¬ 
corporate Deltec's proprietary Advanced Bat¬ 
tery Management (ABM^^) that doubles bat¬ 
tery life and assures system uptime! 



Deltec's FailSafe and LanSafe III soft- 
zvare automatically save your files and 
conduct an orderly system shutdoivn 
during extended blackouts — even in 
unattended modes—along ivith exten¬ 
sive monitoring and power management 
when used with our microprocessor- 
based UPSs. 


Don't let yourself become powerless. Call 
now for our "Quick Fax Power Guide" and 
immediately receive a FREE assessment 
of your computer power needs. 



DELTEC^^x^/ 

A Fiskars Company 

Innovators in Power Protection 


It works wHh 

NefWore 


Call Now! 
1-800-DELTEC-1 



Don't Risk It — lust Protect It! 
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Explore the Internet! 





Five Hour Free Trial! 


Dial By Modem 1-800-365-4636. Press return until you get a prompt 
At Username, enter JOINDELPHI. At Password. Enter BYJ95 

'Free ofler applie* ip tier* Member} onir. IlfflU one per houiehold end » veltd for e bmnwt iww A »elid oeibl card m rvquved lor iMmeduie acceu. Free iimc mbt be uted onlr 
itonni the remainder of the ralendar oMiirth of becoming a member TrlcoM larchargn apply dunng butinei} hour} (bam to 6pm •««kdays> rta Tymnet or SpnmNet and lor 
accei} mitiide the maidlond lA. firm members mim agree to Ttmis and Conditions of mnoberttiip when joimns Complete deuih and other reimciioiis are pr u rtded dunng the 
toll-free registration 0£U>HI INTTRNrT is a tradetnark of Delphi Iniemei Services CorporMwn. 

Attention Current Internet Users: See what Delphi Internet can offer you! Stock quotes. Grolier‘s 
Encyclopedia, newswires. and hundreds of other services are just a few keystrokes away Telnet to dclphi.com 
and enter Ihe username and password above for a free trial. 

••9,ftoo bps available in most local areas via Tymnet and Spnntnet M.4oo bps available by dialing direct to Cambridge, MA 


Delphi Internet* offers you full access to the 
Internet and now you can explore this 
incredible resource with no risk. You get 5 
hours of evening and weekend access to try 
it out for free!" 

Use Delphi Internet’s 
mail gateway to 




/ 9^0 •. 

c ana *5 

14,400 ^ 

bps / 


exchange messages 
with over 30 million 
people at universities, 
companies, and other 
online services such as CompuServe^' 
and MCI Mail®. Download programs and 
files using FTP or connect in real-time to 
other networks using Telnet. You can also 
meet people on the Internet. Internet 
Relay Chat lets you "talk" with people all 
over the world and Usenet News is the 
world's largest bulletin board with over 
20,000 topics! 

To help you find the information 
you want, you’ll have access to powerful 
search utilities such as Gopher, Hytelnet and 
WAIS. If you aren't familiar with these terms, 
don’t worry; Delphi Internet has hundreds of 
expert online assistants and a large collection 
of help files, books, programs, and other 
resources to help get you started. 

Over 850 local access numbers are 
available across the country. Explore Delphi 
Internet today. You’ll be amazed by what 
you discover. 



Que$tions?Call i-8oo-69;'40ob 
S end e-mail to INF 0 ddelphi.com 

<>19^ Delphi I m ettMf Servicn CorporgitoA 
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Global Intelligence 



Business Week has steadily grown an 
international network. In 1981-long 
before “thinking global” became a 

corporate mandate-^wj/W^j Week 
launched Business Week 
International, 


You SHOULD KNOW THIS: 
rhe magazine that delivers the world 
of business also delivers a worldwide 
audience. 


Copyright 1993 McGratv-HiU, Inc. 


It caught on. With 24 resourceful 
bureaus around the world, Business 
Week Internationals tailored editorial 
quickly became source of global 
business intelligence. 


Now we reach top management from 
Frankfurt to Singapore, Moscow to 
Buenos Aires. Remarkably, 90% of 
these coveted readers are non-U.S./ 
Canadian citizens. 


Global intelligence opens global 
markets. If you’re targeting a specific 
region, you may choose from three 
regional editions: Europe, Latin 
America and Asia. If you want to 
speak to the dynamic new capitalists 
of Russia, China or Poland in their 
own language, you may choose from 
three local language editions. 

Take advantage of our unsurpassed 
worldwide network. Call Gerd Hinske 

at 41 - 21 - 617 - 44-11 or your local 
account manager. Because great 
business minds think alike. Globally. 

Business Week’s International Reach. 

A company capability. 

Source: 1993 Business Week International Subscriber Study 



Beyond news. Intelligence. 


Illustration by AJIn As seen in BusinessWeek International. Febnury 15. 1993 Issue 

















PC-COMPANION^^ 

Add a second keyboard, monitor and mouse 
to your PC up to 250 feet away! 


PC/AT and PS/2 are registered trademarks of IBM Corporation. Macintosh is a registered trademark of Apple Computer, lnc» Mferosofl and Logitech 
are trademarks of their respective companies. 


• Switch selectable 
privacy mode 


For Macintosh 
support, ask 
about our new 
Mediator for Macintosh! 


Cybex Corpration 

4912 Research Drive • Huntsville, AL 35805 USA 
(205)430-4000 • FAX (205) 430-4030 

Dealer Program Available Made in USA 


• Supports PC/AT, PS/2 and 100% compatibles 


• Combine monochrome and color 
VGA monitors 


• Mouse support available at 
both local and remote 
workstations 
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MacUser thinks we're the closest thing to 
perfect e-matt because you get an un- 
lirr^ited number of mailboxes, great filtering 
options, and you can attach files to your 
heart's content. (It's great for PCs, too!) 


Is your sys admin group 
balancing proprletafy 
e-mail systems against 
interoperability and 
ease of use? Try an open 
system. Try Eudora*} - 



Why did we take the 
world's most popular 
freeware and charge ^iS for 
it? We pumped It up with 
nifty features, ensured Mac/ 
PC compatibility, and morel 


sssr4 


When buying 
proprietaiy e-mail, 
you may just get 
more than you 
bargained for. 




Most proprietary e-mail applications have 
ions of features. Out try pushing one through 
a gateway without getting something 
trampled on... like your message. 


Find out why millions of Mac and PC users have picked Eudora as their e-mail of choice. 
Call us at 1-800-2-Eudora; fax: 619-597-5058; e-mail: eudora-sates@qualcomm,com; 
worldwide web address: http://www.qu3lcomm,com/QualHome*htmL 




Qualcomm 



Is your network an unfriendly place 


for printers? Typhoon laser printers 





with VPT''* support 4 protocols and 
over 20 network operating systems. 
They can handle your hostile, mixed- 
platform environment. 

Does your printer cringe at the 
thought of high print volumes? 

With duty cycles up to a million pages 
a month, Typhoons don't scare easily! 

Typhoons can handle it! They've got 
speeds of 30 or 60 ppm, the best 
paper handling in the industry and 
much more. Call us. We'll solve your 
worst printing nightmare. 


















The Micro International 3600 Notebook 



... speak softly 
and carry the 
fastest book. 

$3110 

Duat-Scan Coior with 2S0mt HD - 3mb ffAM 


9.5" Active Maxtrix 
Color or Brilliant 10,5" 
Dual-scan Passive 
Matrix Color screen 


Built-in Microphone 

3.5" floppy drive 
PCMCIA Type 111 slot 


Large 25mm 
trocktxill in the 
right place 


Heavy-duty 
NIMH battery 


Built-in multimedia speaker 
for the built-in sound blaster 
compatible sound cord! 


Mic / Speaker / 
Headphone jacks 


PCMCIA Type 2 card slot 


250mb removeable local bus 
HD (up to 520mb available ) 


The Micro International 7500 Notebook 



... or experience 
the value of a 
"Pentium Lite" 

$1510 

Mono Wfm 466SX/33 - J2Qmb HD - 4md RAM 


Sharp & dear monochrome 
9.5" screen (Active Maxtrix 
Color and a Brilliant Dual¬ 
scan Passive Matrix Color 
are also avaitabi©) 


Built-In multimedia speaker 
for the built-in sound blaster 
compatible sound card! 


Two type II PCMCIA cart 
slots (equa! to 1 type 


120mb removeable local bus 
HD (up to 620mb availabio) 


Mic in / Speaker / 
Headphone out Jacks 


3.5" floppy drive 


19mm trackball In 
just the light spot 


— Dependable 
NiMH Battery 


Micro International 10850 Seaboard Loop. Houston, Texas 77099. Top quality service and support s/nce 19341 
Full Information (Including specifications, all options prices) available by fax or mail on request. 

Fax (713) 495-7791 Hours: 8-6 Mon-Fri, 10-1 Sat. Call today toll free: 

1 - 800 - 967-5667 
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WIBU-KEY 


Copy Protection 


The most 
complete 
palette of 
copy 

protection 

hardware 


Order your 
evaluation 
package 
today! 


✓ WIBU®-BOX for LPT, COM or as card for (E)ISA 
slots and as PCMCIA-Card (Rel. 2.1) 

^ WIBU-BOX - one of the smallest ASIC based dongle 

✓ WIBU-BOX for Macintosh and PowerPC soon 
Protection for DOS, Windows and networks 
Support of OS/2®, Win32s, Windows™NT 


We are 
looking for 
international 
distributors 



The Ultimate Copy Protection System 



UIBU 


ITWIBU- 

Beats a dongle anyd^^ 


- J 


SYSTEMS 


WIBU-SYSTEMS GmbH, Germany 
Rueppurrer Strasse 54, D-76137 Karlsruhe 
Phone: +49-721-931720, FAX: +49-721-9317222 


Southwind International Inc. 

P. 0. Box 308, Brookeville, MD 20833, 

Phone: (301) 570-3497, FAX: (301) 570-4773 


Direct 

Light pen 

Input 

On-screen 



Cursor controt at its 
optimum, with single pixel 
resolution and smooth 
instantaneous tracking. 
Input as natural as pan to 
paper. Light pens can 
work independently or with 
a mouse. 

Design Technology's light 
pen systems operate on 
DOS*. Windows*, NeXT* 
and selected UNIX* 
platforms. 

Evaluation systems: 
US$188. Quantity 
discounts available. 



design technolo gy 

11489 Woodside Avenue 
Santee. CA 92071-4724 
619 448-2686 FAX: 619 448-3044 
E-mail: 736S0.443Ocompusenfe-com 


Cali today 800 945-73671 

"Trademarks of their respectfve oompanies. 
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SmartPad" 


Instantly embeds powerful, customizable 
toolpads in all your Windows & DOS applications. 


Buttons can launch programs, run 
recorded macros, send menu/ 
keystroke commands, and execute 
DDE commands 


Use any bitmap 
as button face or 
combine text 
and bitmaps 


Helpful popup 
BunonClues^*^ 


Use innovative tab buttons to 
create multiple button "layers” 


Embed or attach custom 
toolpads at the top, left 
right or bottom of any 
program window 



iBiamiiaiaiixigTIHT 


Launch 
Microsoft 
Word 6.0 


Documenis 


GrapNc' 


Utilkie; 




nie Manage 


Ircc 


View 


Options 


Mail 


Imndo^ V 


Help 


Ring Tool* 


CiVSMARTFADV 


» * 


:2 - [MS-DOS^ 


m 

Name 


Convert any application 
into a Windows shell 


Create floating pad 
palettes that pop up 
automatically or on- 
demand via mouse 
click or hot key 


Add a macro 
recorder, task 
manager and 
Run... processor 
to anytoolpad 


S martPad is the 

perfect front end for 
Windows that 
allows you to p)erso- 
nalize and automate all 
your applications without 
programming. You can 
achieve in a matter of a 
few hours the results that 
previously needed 
months of programming 
and trial and error. 

SmartPad Developer 
Edition includes 
SmartScripts, a fully 
VBA Compatible macro 
language, that allows you 
to add decision-making 
power to your single-click 
applications — easy-to- 
use "procedural snippets" 


for incorporating if-then- 
else logic, looping, 
subroutines, and more. 
Plus you can compile 
SmartScripts for tamper- 
free, higher performance. 

SmartPad is the quickest 
and most reliable way to: 

^ Seamlessly embed 
customizable toolbars 
in any Windows or 
DOS applications. 

Add BalloonHelp and 
ButtonClues to any 
application for ease of 
use. 

Automate repetitive 
and complex tasks 


FAX ORDER TODAY: 
404*892*0981 

Major Credit Cards Accepted • For Federal Express Delivery Add $20 









with Macros, DDE, 
Scripts, etc. 

Automate data 
sharing across 
Windows, DOS 
and host-based 
applications. 

Create customized 
shell to replace 
Program Manager. 

Standardize the 
look, feel and func¬ 
tion across applica¬ 
tions from different 
vendors. 



PRODUCT REVIEWS 


"There is a deeper, 
almost revolutionary 
side to SmartPad 
that stands out as an 
achievement worth 
exploring." — 

Brian Livingston, 
Windows Sources 

"The toolbar utility 
to end all toolbar 
utilities." — 

PC World, Sept. '94 

"Now you can do 
more things in less 
time and with less 
effort than you ever 
thought possible." — 
eMAG 

SoffbloK 

1201 West Peachtree St. 

Atlanta, Georgia 30309 
TEL 404-892-0202 
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SOFTWARE SECURITY 


/wr/ 


Protect your software for good and relax! 



CRYPTO-BO/‘ 

in your net gives no chance to 
sharks and pirates. 

The CRYPTO-BOX® provides software protection in single PC aitcf 
LAN-environments* A brand new concept allows software developers 
to limit user access by password - and at a reasonable price! 

□ Revolutionary microprocessor technology 

□ Programmable memory (560 bytes) 

□ Officially approved IDEA crypt algorithm (ISO 9979/2} 

□ Absolute compatibility and transparency 

□ Maximum number of concurrent users in LANs configurable without 
changing the key 

□ Minimal implementation time 




Call now for your evaluation kit. or send E-Mail: 100273.171@compuserve.com. 




USA 

1659 Bnarcliff Rd. NE#4 
Arianra GA 30306 
Phone: 404^897-3869 

Fax: 404-897-5431 


Germany / Intemoiional 

Voh burger StraBe 68 
D-85104 WackersteEn 
Phone:-1-49-8403-1555 
Fox; +49-8403-1500 


CRYPTO-BO/sAnL 

France 

28, rue de Lattre de Tassigny 
F-67303 SchfiHgheim- Strasbourg cedex 
Td.t +33-8881-4031 
Fax: +33-8881-2028 



Microsoft 

WindowsNT 
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Hardware 


Quad-Speed CD-ROM Delivers 


But you flood o tost RO tor bost rosults with thoso tour now units 



MICHAEL NADEAU 

T he standard-issue double-speed 
CD-ROM drives found on most 
PCs today are no longer good 
enough to play back multimedia software. 
They simply can’t read and send the data 
fast enough to the computer’s processor, 
graphics accelerator, and sound card to 
maintain smooth, uninterrupted operation. 
In business, this is a serious issue. Jerky 
video and choppy audio can destroy an 
otherwise strong presentation or dimini.sh 
the effectiveness of a training film. 

Quad-speed drives, which spin at twice 
the rate of double-speed CD-ROM drives, 
have been available for several years, but 
only as bulky external units and at high 
prices. Four companies—TEAC, Plextor, 
NEC Technologies, and Toshiba—recently 
introduced quad-speed drives priced from 
around $475 for some internal models to as 
high as $775 for external drives. Although 
you still pay significantly more than you 
would for most double-speed models, these 
drives are well worth the price—^as long as 
you install them in a PC that is properly 
equipped to handle them. 

Just because the data access rate of a 
quad-speed drive is twice that of a dou¬ 
ble-speed unit (600 KBps vs. 300 KBps) 
doe.sn’t mean that you will see a doubling 
in performance. The truest mea.sure of mul¬ 
timedia playback performance is the 
throughput to the video display or other 
output device, and that depends a great 
deal on the computer’s processor and 
graphics accelerator. If one or both are too 
slow, the quad-speed drive will be in a 
hurry-up-and-wait mode much of the time. 
This is especially true for CD-ROM drives 
with large, intelligent caches. A quad- 
speed drive will provide better through¬ 
put on nearly any PC, but to get your mon¬ 
ey’s worth, you need to install it in at least 
a 50-MHz 486DX2 system with a 64-bit 
local-bus graphics accelerator card. 

Another consideration: Your system can 
play back video no faster than the data rate 
at which it was recorded. To accommo¬ 
date single-speed models, the lowest com¬ 
mon denominator among CD-ROM dri¬ 
ves, the video for most commercial titles is 
recorded at a rate of about 150 KBps. A 
higher data rate will improve the video 


quality, but if you play back that video on 
a drive that’s slower than the rate at which 
the video was recorded, you will get a 
slow, jerky mess. By the end of this year, 
quad-speed drives are expected to become 
the unit of choice, and software developers 
are just now beginning to optimize video 
for quad-speed drives. 

Four Quads 

The four drives I tested were the NEC 
MultiSpin 4Xe Model CDR-601K, Plextor 
4Plex PX-43CH, TEAC SuperQuad Mod¬ 
el CD-55 A, and Toshiba XM-3501B. All 
the drives are half-height or smaller and 
come with a suite of software that includes 
drivers for DOS and Windows, a utility 
for playing audio CDs, and installation 
software. You can also buy external Mac 
versions of all but the TEAC drive. Each of 
the drives has a headphone jack and an 
audio-line-out connector for use with 
sound boards. All review units except for 
the NEC were internal drives. 

Compared to NEC’s MultiSpin 4X Pro, 
introduced in 1994, the new 4Xi and 4Xe 
drives offer less in the way of performance 
and features but cost almost $200 less. 
However, the external NEC MultiSpin 4Xe 
($515 without adapter) is still feature-rich. 
It automatically senses audio CDs and 
plays them as such when you insert them. 


A Slack of four quad-speed 
CD-ROM drives (from top to 
bottom); TEAC America's 
SuperQuad, Toshiba’s XM- 
3501B. Plextor's 4Plex. 
and NEC Technologies* 
MultiSpin 4Xe. List prices 
with host adapter range 
between $549 and $645. 
The TEAC drive uses a 
proprietary AT interface 
compatible with some 
Sound Blaster cards: the 
other three are SCSI 
drives. The NEC Is an 
external unit (internal also 
available); the others are 
internal. The Plextor and 
Toshiba drives provided the 
best performance. 


Standard audio CD controls are on the 
front panel. Audio capability is built into 
the drive unit, so you don’t need to have a 
sound board in your PC. You will need 
speakers, however. An EPP (enhanced 
parallel-port) connector on the back of the 
unit lets you use the unit with EPP- 
cquipped portables, providing a theoretical 
1-MB-per-second transfer rate. A lens¬ 
cleaning system inside the unit keeps the 
dust that gets by the 4Xe’s double dust 
door from interfering with disc reads. NEC 
supplied a 16-bit Trantor ISA SCSI-2 
adapter and its own drivers. The 4Xe was 
the only unit to come bundled with CD- 
ROM titles: Microsoft Encarta and NEC’s 
CD Tutorial. An internal unit, the 4Xi, is 
also available ($415 without adapter). 

The Plextor 4Plex PX-43CH ($489 
without adapter) came with a Future Do¬ 
main TMC 1610 16-bit SCSI-2 ISA 
adapter. It differs from the Future Domain 
adapter used by Toshiba only in that it 
has its own ROM BIOS. Plextor, like the 
vendors of other drives reviewed, offers 
several adapter options, or it will sell the 
unit without one. The drivers supplied 
were based on Corel’s PowerSCSI prod¬ 
uct. At 1 MB, the Plextor drive has the 
largest built-in cache. The external 4Plex 
PX-43CH goes for $599 without an 
adapter. 
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Quad-Speed CD-ROM Delivers 


TEAC’s SuperQuad is unique among 
the group not only because of its slim 1- 
inch-high profile, but also because it uses 
a motorized tray rather than a separate disc 
caddy. It is also the only drive that isn’t a 
SCSI device. TEAC uses Creative Lab’s 
proprietary version of the AT interface 
Uka IDE), which works with Sound 
Blaster cards. The others use SCSI 
adapters. In spite of the AT interface, the 
TEAC drive doesn’t have a price advan¬ 
tage ($599 with interface card). Because of 
its AT interface, the TEAC is the only 
drive that doesn’t come in a external mod¬ 
el, but it was the simplest internal unit to 
get up and running. The adapter has no 
jumpers or DIP switches to set, and if you 
wish, you can run the drive off a sound 
card. I tested the TEAC unit mnning from 
the included AT adapter and from a Sound 
Blaster 16 sound card and found only min¬ 
imal peribrmancc differences. 

Toshiba offers three models of the XM- 
3501. I tested the internal XM-3501B 
($470 without adapter). The TXM-3501E 
($600 without adapter) is the external ver¬ 
sion, and the TXM-3501A4 ($2470) is a 
four-drive unit. All can be mounted hori¬ 
zontally, vertically, or even diagonally. 
Toshiba supplied a Future Domain 
TMC16I0-MEX, 16-bit SCSI-2 ISA 
adapter that uses Toshiba's own drivers. 

How I Tested 

I ran three sets of benchmark tests on the 
four drives on a Dell Dimension 466V with 
a 66-MHz 486DX2 CPU, a 64-bit Number 
Nine #9GXE64 VL-Bus graphics acceler¬ 
ator, and a Creative Labs Sound Blaster 16 
audio card. For comparison. I also ran all 
tests on the CD-ROM drive that came with 
the Dell, a double-speed Matsushita Mod¬ 
el CR-563-B (see the benchmark table, 
“Quad-Speed Perfonnance”). 

The first set was a suite of low-level 
tests called CDStone (version 1.1), which 
was developed by The Profit Group (Tuc¬ 
son, AZ). It measures seek time across the 
entire width of the disc (full stroke), across 
one-third of the disc (one-third stroke), 
and across random distances. A good full- 
stroke score indicates that the drive can 
locate a specific track more quickly. The 
one-third stroke test is most commonly 
used as a standard means of rating the seek 
times of CD-ROM drives. The random- 
distance test more closely represents real- 
world circumstances. 

CDStone also measures the read rate 
for both large and small blocks of data. A 
good score on the large-block read test is 
an indicator that the drive can handle video 


and audio files well, and the small-block 
test reflects a drive’s likely performance 
with database or other text files. Finally, 
CDStone measures CPU use during data 
access at 150 KBps and 300 KBps. CD- 
Stone then provides an overall index of 
performance, using a typical single-speed 
drive as the baseline. 

The second test suite consists of three 



well-known animation files—Robo Truck. 
Roller Coaster/Mount St. Helens, and Au- 
toDesk Building—that were created using 
AutoCAD. The scores are simply the num¬ 
ber of seconds each required to complete 
each animation. 

The last suite was meant to separate the 
wheat from the chaff It consisted of four 
versions of the same video file: an Intel 
TV ad. All four ran using Video for Win¬ 
dows. Three used Cinepak video com¬ 
pression but were recorded at different 
data rates: 150 KBps, 3(X) KBps, and 600 
KBps. The last version was recorded at 
475 KBps, using Indco compression, 
which is much more CPU-intensive. I u.scd 
the Intel ad because it was available at the 
higher data rates. 

Remember, most commercial CD-ROM 


video is recorded at lower rates. While a 
good double-speed drive should be able 
to play back a clip recorded at 300 KBps, 
it will choke on anything recorded at a 
higher rate. On the other hand, video 
recorded at 300 KBps or lower presents 
no challenge at all to a quad-speed drive. 

Head-to-Head 

I evaluated each unit for ease of installa¬ 
tion, performance, and value. Installing 
each drive was a snap. The external NEC 
unit was, of course, the easiest to install: I 
simply inserted the adapter and plugged 
in the power and SCSI cables. After 
mounting the internal units, 1 plugged in 
the power, SCSI or AT, and sound cables. 
Only one snag arose: The Plextor drive 
had a different sound cable connector from 
the one that came with the Sound Blaster 
board. 

Loading the drivers had greater potential 
for presenting problems, but surprisingly, 
driver installation was successful on the 
first try on three of the four units. The 
PowerSCSl drivers that came with the 
Plextor’s Future Domain adapter didn’t 
get along with the driver for the Number 
Nine graphics accelerator. After trying var¬ 
ious settings, I got the two working to¬ 
gether, but only by disabling Microsoft’s 
EMM386 memory manager as well. If you 
want to use the Plextor drive with the 
#9GXE64, check with Future Domain and 
Number Nine first to see if they have up¬ 
dated their drivers, or use a different SCSI 
adapter. 

All the vendors hype their drives’ 600- 
KBps transfer rates and low average seek 
times, but I found seek time ratings a poor 
indicator of overall CD-ROM drive per¬ 
formance. The tests placed the Toshiba 
and Plextor drives almost even at the top, 
with a slight edge to Plextor. On the low- 
level CDStone and 600-KBps video tests, 
both drives were almost twice as fast as 
the double-speed Matsushita drive. The 
Toshiba and Plextor were about 45 per¬ 
cent faster than the double-speed drive on 
the animation tests, and about 14 percent 
faster on the Indeo video test. Every drive 
tested ran the 150-KBps and 300-KBps 
video tests at the full 30 frame-per-second 
rate, and every quad-speed drive except 
the TEAC also ran the 600-KBps video 
test at the full frame rate. 

In the CDStone and AutoCAD anima¬ 
tion tests, the NEC unit ran 3 percent to 9 
percent behind the leaders; it was about 9 
percent slower than the Plextor on the In¬ 
deo video test, for example. The TEAC 
drive brought up the rear. To keep things in 
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Quad-Speed Performance 


CDStone Suite 



0 100 200 300 400 -500 600 0.0 SO 100 200 isO 309^ W 400 450 0 50 100 150 200 250 300 350 0 100 200 30o" 4od' klO^'iOO 700 

Milliseconds (towor - bettor) MiliisecorKls (lower - better) Milliseconds (iowor = better) KBps (higher £: better) ' 


Short block read 


CPU usage/I50 KBps 


CPU usage/300 KBps 


Index rating 



0 100 200 300 400 500 600 700 

KBps (higher = better) 
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Percentage (lower = better) 


10 20 30 40 50 

Percentage (lower = better) 



0.0 0.5 1.0 15 2.0 2.5 3.0 3.5 4 0 
(higher = belter) 


AutoDesk Building 




Video Suite 


4 6 8 10 12 14 

Seconds (lower = bettor) 


Cinepak at 600 KBps 


10 20 30 40 50 

Seconds (lower = better) 


Indeo at 475 KBps 


to 20 30 40 60 

Seconds (lower better) 



5 10 15 20 25 

Frames per second (higher = better) 



Matsushita Model CR-563-B (2X drive) 
Toshiba XM-3501B 

I TEAC SuperQuad with TEAC AT card 
I TEAC SuperQuad with Sound Blaster 
I Plextor 4PI0X 
I NEC MultiSpin 4Xe 


1 23456709 10 

Frames per second (higher = better) 


All tests wefe run on a Dell Dimension 66V (66-MHz 466DX2) with a 64-btt Number 
Nine VL-Bus graphics accelerator. The Dell’s double-speed Matsushita CD-ROM drive 
served as a basis for comparison. The CDStone tests measure access times (full 
stroke, one-third stroke, and random access) and data read rates (long block and 
short Mock), as well as CPU use. The CDStone Index uses a typical single-speed drive 
as its baseline. The AutoCAD animation tests simply measure the time it takes each 


of three AutoCAD animations to complete. The video tests shown here measure the 
frame rate playback and completion time of two versions of the same Video for 
Windows file. One uses Cinepak compression and is recorded at a data rate of 600 
KBps. The second uses Indeo compression and b recorded at 475 KBps. Note that all 
the drives, even the Deli’s original double-speed Matsushita, ran 150-KBps and 300- 
KBps files at their full rate. 


perspective, however, keep in mind that 
all the quad-speed drives blow the doors 
off even the best double-speed units avail¬ 
able. The TEAC, slowest of the bunch, 
was still 50 percent faster than the dou¬ 
ble-speed Matsushita on the CDStone tests 
and up to 20 percent faster on the anima¬ 
tion tests. 

So here's the bottom line: All the quad- 
speed drives 1 tested will play most com¬ 


mercially available multimedia equally 
well on a fast PC. That leaves you to con¬ 
sider price, features, and the future. If per¬ 
formance with future applications is your 
overwhelming concern, or if you’re de¬ 
veloping those applications, then either 
the Toshiba or Plextor units will serve you 
well. The NEC provides lots of extras for 
a moderate price, and isn’t that far behind 
the two performance leaders. The AT in¬ 


terface gives TEAC an edge when it comes 
to simplicity, but when more demanding 
video hits store shelves, TEAC’s slow per¬ 
formance could be a liability. ■ 


Michael Nadeau is a BYTE contributing ed- 
itor and author ofTht BYTE Guide to CD- 
ROM (Oshorne/McGraw-Hill, 1994). You 
can reach him on the Internet or BIX as 
mi ken @ bix. com. 
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BYTE’S 

Mac Programmer’s 
Cookbook 

by Rob Terrell 
$29.95 U.S A. 

ISBN: 0-07*382062^6 



VEILOH FREES 


SECOND EOI 


The 

Internet Yellow Pages, 
Second Edition 
by Harley Hahn 
anri Rick Stout 
$29.95 U.S.A. 

ISBN: 0'Q7 882098-7 



The Visual C++ 
Handbook 

by Chris H. Pappas and 
William H. Murray 
$34.95 U.S.A. 

ISBN: 0-07-882056-1 



When It Comes to CD-ROM 




the Book 

Everything You Always Wanted to 
Know About CD-ROMs and Morel 

This Exclusive Book/CD-ROM Package Includes 

• Sound and Clip Art 

• Samples of CD-ROM Applications 

• Multimedia Authoring Tools 

Part buyer's guide, part standards guide, and part troubleshooter, 
the BYTE Guide to CD-ROM discusses al! aspects of this proliferating 
technology so you can take full advantage. 
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BYTE 
Guide to 
CD-ROM 

by Michael Nadeau, 
BYTE Senior Editor 
Includes 
CD-ROM Disk 
$39.95 U.S.A. 

ISBN: 0-07-881982-2 




Gtrc Answers—Gee Osborne 

Ihtr Au^iiftcy, Qu^liiy srtd V*Hi« 


Oracle DBA Handbook 
by Kevin Loney 
$34.95 U.S.A. 

ISBN: 0-07-881132-1 


Tuning Oracle 
by Michael J. Carey, 
Miehael Abbey, and 
Daniel Dechichio 
$29.95 U.S.A. 

ISBN: 0-07-081181-3 
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Lively Pictures 

H3C’s Live Ricture IFeatures state-of-tlie-art teotinolo^ies 'for 
enabling tii^ti-ond imago editing on the Rower Mac 


TREVOR MARSHALL 

M y first contact with Live Pic¬ 
ture was in June 1993 during 
the Digital World trade show. 
A rumor was circulating that Kai Krause 
(author of Kai’s Power Tools, and HSC 
Software’s chief technical visionary) was 
secretly showing a radically different im¬ 
age-editing program. Jerry Pournelle and I 
found Kai in a darkened suite that was 
packed with people and equipment, wax¬ 
ing long and hard about an early version of 
a new package from France called Live 
Picture. Using acronyms such as FITS 
(Functional Interpolating Transform Sys¬ 
tem) and rVUE (for Image VUE, a French- 
language acronym), Kai tried to convince 
us that conventional pixel editors like 
Adobe Photoshop and Corel Paint would 
soon be relegated to the technological scrap 
heap. 

Well, it has taken some time, but Live 
Picture is now shipping, and the current 
version is radically different from the one 
Jerry and I saw in 1993. No longer does 
HSC Software intend it to replace Photo¬ 


shop, which you will need for some tasks. 

However, Live Picture makes fast image 
editing more affordable than it has ever 
been before. At $3995, Live Picture is only 
a fraction of the cost of high-end work¬ 
station products from Quantel and Scitex. 

Live Picture has already received wide 
acclaim, so L11 focus on just what you can ex¬ 
pect from the newer, native Power Macintosh 
version. My test setup consisted of a Power 
Mac 8100/80 CD equipped with 40 MB of 
RAM (8 MB more than required), an NEC 
Multisync 5FG monitor, and a FARGO 
Primera PRO Dye Sublimation color printer. 
The Power Mac’s internal video was set to 
832- by 624-pixel resolution. 

IVUE and FITS 

Live Picture’s key features have as much 
to do with the user interface as with imag¬ 
ing technology, but because it is not pos¬ 
sible to understand how the program works 
without first taking a look at the IVUE im¬ 
age format, we shall, in fact, do just that. 

Computerized images are typically 
scanned, transported, and stored in a pix¬ 
el-mapped fomiat (most commonly TIFF). 


And, while the images on a high-resolution 
video monitor can become quite large (e.g., 
my 832- by 624- by 24-bit monitor dis¬ 
plays 2 MB of uncompressed data), an im¬ 
age that is being prepared for printing can 
be many times larger. An 8.5- by 11-inch 
page printed at 300 dots per inch would 
end up as a 25-MB image file. Normal im¬ 
age editors (Photoshop and Corel Paint) 
scan files of this size every time they re¬ 
fresh the screen display. 

In practice, however, mo.st of the pixels 
that are read from the file are discarded, 
and only a few are painted through to the 
screen. This technique is called subsam¬ 
pling. But when you apply an effect, such 
as the unsharp mask, every pixel in the 
main image file must be updated. Thus, 
much of an electronic artist’s time is spent 
waiting for files to be processed. 

Contrast the Collage software from 
Specular International (Amherst, MA), 
which lets the artist manipulate a proxy of 
the original image to speed up the opera¬ 
tion of many page-composition (or com¬ 
positing) functions. You form the proxy 
by sub-sampling the main image before 



Live Picture’s IVUE technology uses mathematical abstraction to maintain high resolutions at widely varying zoom levels. Here, the zoomed-in view of the model’s 
eye reveals a clear subimage that does not maintain its sharpness when printed out. 
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Like Adobe Photoshop 3.0, Live Picture lets you assemble images from 
multiple layers. Thumbnails of three layers appear at the right, with the 
base layer at the top. 


you begin the Collage session. Then you 
perform all the compositing on the proxy 
image, which contains only a fraction of 
the number of pixels in the original. At 
the end of the editing .session. Collage car¬ 
ries out the same functions, at full resolu¬ 
tion, on the original. Due to the smaller 
number of pixels being manipulated, it is 
much faster to compose a page with Col¬ 
lage than with a pixel-based editor. On the 
other hand, it is useless to use high levels 
of zoom on a Collage proxy, which is in¬ 
herently low resolution. 

Live Picture uses two new technologies 
that effectively speed up the editing session 
without requiring any significant compro¬ 
mise in the ability to zoom in to fine image 
detail. The first is FITS. As does Collage, 
Live Picture stores any changes to the im¬ 
age as mathematical equations. But FITS 
uses new ways of representing these image 
changes. You are not constrained merely to 
making compositing functions but have 
available many operations that are new to 
personal computers. 

Although the changes you make affect the 
image on your screen, nothing happens to 
the main databa.se until you finish the ses¬ 
sion and activate the FITS RIP, the raster- 
image processing program that converts the 
flic for output on a raster-based device. This 
shifts the wailing to the RIP post-proces.sor, 
which can work as a background task that 
you activate at the end of the day or during a 
coffee break. Unlike the old methods. RIP 
postprocessing should not affect your cre¬ 
ativity or your productivity. 

Zooming In 

The other new technology behind Live 
Picture is called I VUE, an image-storage 
fonnal designed by FITS Imaging (Paris, 
France) to provide editing software with 
fast access to any portion of the main im¬ 
age at any zoom level. The I VUE file for¬ 
mat contains the original high-resolution 
image and a series of reduced resolution 
subimages (thumbnails). The number of 
subimages depends on the si7.e of the main 
image: the larger the image, the more 
subimages are produced during the con¬ 
version process. The smallest subimage is 
u-sually around 256 by 256 pixels. When an 
application reque.sts pixel data. Live Pic¬ 
ture determines which portion of each 
subimage to access. 

Obviously, an IVUE file will be larger 
than the uncompressed TIFF version of 
the .same image—around 33 percent larg¬ 
er, according to FITS Imaging. On the oth¬ 
er hand, the TIFF format supports lossless 
compression, and the average TIFE file 


takes up much less di.sk 
space when stored in 
the compressed form. 

FITS Imaging offers a 
JPEG compression 
mode, but you can ex¬ 
pect an IVUE database 
to eat up more of your 
disk than the TIFF 
database of the same 
images. This is a small 
price to pay for the in¬ 
crease in speed ob¬ 
tained using IVUE- 
aware applications, 
such as Live Picture. 

An IVUE file is 
larger than the corre¬ 
sponding TIFF file bc- 
cau.se it contains sev¬ 
eral .sets of images. But, because an IVUE 
file is structured like an indexed databa.se, 
the program can display any part of any 
image onto the screen, at any zoom level, 
very quickly. Live Picture generates the 
screen display by interpolating between 
the appropriate IVUE thumbnails. At some 
levels of zoom, you can .see the monitor 
first display a coarse version of the image, 
with the fine details painted later. But you 
have to be observant; on my Power Mac¬ 
intosh’s internal video, both the coarse and 
detailed images were fmi.shed in just 1 or 
2 seconds. 

The two .screens on page 171 show a con¬ 
cept that Kai Krau.se u.sed at the 1993 meet¬ 
ing to demon.strale IVUE’s high re.solution. 
They show the technology’s potential and 
its shortcomings. The .screen on the right 
was created by zooming in on the glint in 
the mixlefs right eye, showing that the glint 
is in fact a complete high-re.solution “re¬ 
flection” of the model's head. You can also 
sec that this zoom level is too high. The in¬ 
terpolation artifacts in the original scanned 
image are clearly visible even though the 
edited subimage is perfectly clear on the 
screen. An HSC spokesperson says that Live 
Picture could not introduce such interpola¬ 
tion effects, however. 

Because high resolution is maintained at 
different sublevels of the main image, there 
is no inherent pixellation in a Live Picture 
image. Although 1 can imagine that some 
high-tech .spy might gel a kick from hiding 
a highly detailed secret document inside 
portions of an otherwise innocuous image, 
it is hard to imagine any practical use for 
Live Picture’s ability to handle such a wide 
range of resolutions. In fact, what you see on 
the screen is not what you will see on the 
printed page (a limitation, to be .sure, of other 


image editors as well). When printed, this re- 
llection will again become a pixellated glint. 
Artists don’t have to worry about pixellation 
at the screen level, but they'll need to pay at¬ 
tention to the resolution in the final print¬ 
ing pnxress. 

Layers in Live Picture 

Images are created in Live Picture by 
adding layers. When an image is imported, 
it becomes a layer. Or, you can create a 
layer of a particular background color. You 
can also make a layer transparent, opaque, 
or translucent. 

The screen above illustrates the layering 
concept. On the right edge of the screen 
is a list of layers. Starting at the lop is the 
ba.se image: four scrap television sets with 
fractured .screens. Next is a layer called 
“4 TVs B&W''-lhen ‘TV I Red Maters,” 
“TV 2 Red Onion,” and “TV 3 Red Pep¬ 
per.” The final layer, “TV 4 Red Toma¬ 
to,” is partly scrolled off the bottom of the 
display. Some of these layers have their 
corresponding thumbnail images opened 
and some do not. but each layer has a 
unique place in the composition on the 
.screen. 

Starting with the four TVs, I selected 
the outlines of the broken screens as masks 
and applied transparency to the “4 TVs 
B&W" layer in the.se specific areas. Mask¬ 
ing is a task presumably all Photoshop 
u.sers have done at one time or another, 
but performing it on a unique layer has 
one big advantage: The masking can be 
turned on or off at will. The original image 
remained unchanged. 1 then created new 
layers for the images of the vegetables, re¬ 
sized them, and placed them behind the 
appropriate TV screens. 

What you see on the screen is really an 
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“object oriented” composition. To inter¬ 
change, for example, the pepper and the 
tomato, you merely have to select those 
layers and drag the images into their new 
positions. With Live Picture, you can con¬ 
tinue to work on any section of the image 
until you are satisfied. 

Only after you’ve made all your design 
decisions do you activate the FITS RIP 
and create the output file for the new com¬ 
position. Even then, the original image re¬ 
mains unchanged. The output file is created 
mathematically, according to the instruc¬ 
tions programmed into the FITS file by 
your actions during the editing session. 
Such creative flexibility is ab.sent in a con¬ 
ventional pixel-mapped editor, where once 
you have merged a new object, it is fixed 
into the image, and you are stuck with it. 
Some desktop products, including Fractal 
Design Painter on the Macintosh and Pic¬ 
ture I\iblisher on the PC, support floating 
objects, but you mu.st merge them before 
you save the final image. 

The Fine Art of Transparency 

For some time, Altamira’s Composer has 
had a layered structure similar to Live Pic¬ 
ture’s. 1 have used this feature a lot, but it 
has a serious shortcoming: After you’ve 
applied transparency to a layer or an object, 
you can’t easily remove or alter the trans¬ 
parency. But since Live Picture does not 
compute the pixel changes until your com¬ 
position is complete, you can change trans¬ 
parency or any other attribute at any time. 

The screen below consi.sLs of four layers: 


the original color image imported from 
the CD, and layers called “Blur the Car,” 
“Girls Blk & Wht,” and “Background.” I 
added the “Blur the Car” layer to try to 
define the outline of the subjects more 
vividly by reducing the clarity of the oth¬ 
er objects, namely the car. The “Girls Blk 
& Wht” layer started out as a monochrome 
version of the original image. After I added 
transparency in the regions around the sub¬ 
jects’ bodies, the original color image start¬ 
ed to peek through. Changing the trans¬ 
parency on the foreground .subjecLs to 100 
percent and on the background subjects to 
40 percent and 60 percent, respectively, 
rounded out the composition. The process 
from start to fini.sh took 10 minutes, most 
of which was spent thinking. 

A Unique Air Brush 

I applied transparency with the air brush, 
which is the most useful t(X)l introduced by 
Live Picture. The air brush generates a 
concentrated central stream and an area of 
“spray” that has a reduced effect as the 
distance from the center increases. 1 was 
not too careful brushing around the edges 
of the subjects—you can find defects if 
you look closely. 

You can use the air brush to spray every 
effect in a Live Picture composition. You 
can air-brush paint, of course, but you can 
also “brush” unsharp mask, radial blur, 
transparency, or colorization. Every im¬ 
age editor needs a feature like this. It is 
such an obvious concept, and it makes an 
arti.st’s job so much easier. 

Take, for example, the 
unsharp mask. Artists 
most frequently use the 
unsharp mask to more 
clearly define the edge of 
an object. So why not just 
spray the mask around the 
outline, as Live Picture 
lets you do? It makes you 
wonder why computer 
arti.sts have continued to 
put up with defining rec¬ 
tangular areas. 

To test this feature, I 
imported a sports car im¬ 
age into Live Picture. Af¬ 
ter ju.st three brush strokes 
and 30 seconds of work, I 
was able to distort the 
car’s shape significantly. 
I applied two vertical 
brush strokes of the distort 
mask to the front bumper 
and to the middle of the 
rear wheel. The speed of 


application, or brush pressure, determined 
the effect’s radius of action. 

1 could also unbrush this effect. By light¬ 
ly brushing over the distorted area (with the 
erase function), I made the vehicle’s orig¬ 
inal shape gradually reappear. Brushing 
reduced the distortion’s intensity, eventu¬ 
ally returning the car to its original out¬ 
line. I tried the Gaussian blur effect, which 
also could be removed, incrementally, by 
brushing with the eraser. By allowing you 
to spray an effect into your composition 
and spray the erasure, FITS has added a 
new dimension to arti.stic creativity. 

Safe at Any Speed 

In a direct comparison with Adobe Pho¬ 
toshop 3.0, which also added both layer¬ 
ing and layer transparency, the speed ad¬ 
vantages that its I VUE technology brings 
to Live Picture are starkly apparent. Pho¬ 
toshop 3.0 u.ses a few tricks to speed up 
the way it displays layers, but its re¬ 
drawing speed drops noticeably as you 
add layers. If your images are relatively 
small, and you have a lot of RAM in your 
Macintosh, then 
Photoshop may be 
a better choice than 
Live Picture. On 
the other hand, you 
will lose the unique 
creative features of 
Live Picture, such 
as the ability to air 
brush your effects. 

Live Picture worked well on my Power 
Mac 81(X)/80—almo.st too well. The edi¬ 
tor, in fact, pert'ormed much faster than I 
needed. Screen redraws were so fast 1 found 
the machine pacing me: it was always fin¬ 
ished with its work before I was ready to 
give it another command. 

Several companies supply network- 
based FITS RIPs, hut because even com¬ 
plex images are RlPed on the Power Mac 
in just a few minutes, 1 expect that it will 
run acceptably fast on a network. 1 did not 
test Live Picture on a network, however. 

Live Picture 1.5 is not just another im¬ 
age-editing program. It can do things that 
no other editing program can. While its 
technical underpinnings (IVUE and FITS) 
are certainly innovative. I’ll always value 
Live Picture for its easy-to-use special ef¬ 
fects. The price may seem high to the am¬ 
ateur electronic artist, but it is a must-have 
for any profe.ssionaI. ■ 


Trevor Marshall is a BYTE consulting editor. He 
can he reached on the Internet at tre\*or@yarc.com 
or on BIX as tmarshall. 



Varying the transparency of layers can produce interesting artistic 
effects. This image was created by overlaying the black-and-white photo 
over the otherwise identical color version, using an air brush feature to 
blur the car, and then increasing the transparency In front of the 
subjects to 100 percent. 


About the Product 


Live Picture 1.6 .$39« 

I HSC Software 
I 6303 Carpinteria Ave. 

, Carpinteria CA 93013 
(805) 566-6200 
fax (805) 566-6385 
Circle 1012 on Inquiry Card. 
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Apple’s Workgroup Server 9150 

BYTE peels the skin off another Apple-^this time it's the hi^h-end 

RowerRC-hased Workgroup Server 9X50 



The Apple Workgroup Server 9150 provides bays for as many as five 
SCSI hard drives, a CD-ROM drive, and a DAT drive. A second, 
external SCSI bus lets you connect an additional seven hard drives 
outside the tower. 


RAYMOND GA COTE 

T he Apple Workgroup Server 9150 
is the high-end of a trio of Power¬ 
PC-based servers from Apple. All 
three systems are available with Apple- 
Share 4.0.2 installed. Setting up the serv¬ 
er consists solely of unpacking the sys¬ 
tem, plugging in the appropriate Ethernet 
converter (e.g., thin wire, twisted pair, or 
token ring), turning on the system, and 
entering the initial administration pass¬ 
word. 

A quick look at the system’s capabilities 
and Apple’s marketing literature would 
have you believing that the Server 9150 
is a replacement for the previous high- 
end machine, the Workgroup Server 95. 
This is not the case. The Server 95 is a 
Unix-based 68040 system with a tuned 
version of AppleShare that takes advan¬ 
tage of the preemptive multitasking capa¬ 
bilities of Unix. Apple still intends the 
Server 95 to be the high-end choice for 
people who need maximum throughput 
in a file server. 

The Server 9150’s advantage over the 
Server 95 lies in pure computational .speed. 
The system’s 80-MHz CPU, 32-KB on- 
chip processor cache, and 512 KB of sec¬ 
ondary cache combine to produce Apple’s 
most computationally powerful system. 
All this power would be wasted if it were 
used simply to share files among users, so 
Apple has positioned the Server 9150 as an 
application server. 

An application server provides access 
to computational services, rather than sole¬ 
ly to shared files and raw data. A database 
server, which manipulates and filters large 
amounts of data before handing off the re¬ 
sults to the client computer, is the tradi¬ 
tional use for such servers. However, an 
application server can provide a variety of 
services, including automatic cataloging, 
prepress color .separation, printing, and 
communications (fax). 

System Specifics 

The Server 9150 is housed in a full-size 
tower case. Around the back are two 
RCA-style phono connectors for stereo 
sound input, as well as the standard set 
of Macintosh connectors: monitor; Ether¬ 


net, SCSI, modem, and 
printer ports; a single Ap¬ 
ple Desktop Bus port; and 
microphone and external 
speaker jacks. The high¬ 
speed GeoPort ports for a 
modem and printer are ca¬ 
pable of maintaining 230.4- 
Kbps throughput. 

Tlie Server 9150 has two 
SCSI buses. All the internal 
SCSI devices are connect¬ 
ed to the first SCSI bus; the 
second bus leads to both ex¬ 
ternal and internal SCSI 
connectors. Removing the 
side cover of the Server 
9150’s case reveals a well- 
packed interior. Starting at 
the top are bays for as many 
as five 3^-inch drives. The 
standard configuration pro¬ 
vides two I-GB drives in 
the two lowest bays. The 
double-speed CD-ROM 
drive and tape backup DAT (digital au¬ 
diotape) drive are mounted just above the 
drive bays. The review unit’s single flop¬ 
py drive is positioned about one-third of 
the way from the bottom of the case. 

The power supply and fan consume 
about one-third of the central portion of 
the case. The primary cooling airflow starts 
at the back of the case, is pulled through 
the tightly packed drive bay, over the eight 
memory slots, and then out through the 
power supply. A second, smaller flow of 
air comes in over the four NuBus expan¬ 
sion slots. Significantly, the PowerPC pro¬ 
cessor itself is not in the direct path of 
either air current; the chip runs cool enough 
to get by with just a heat sink. 

Reaching the hard drives is a simple 
matter of removing a few screws and slid¬ 
ing out the mounting bracket. The NuBus 
expansion area is also readily accessible, as 
is the single PDS (Processor Direct Slot) 
located adjacent to the NuBus connectors. 
For some reason, though, Apple has a habit 
of blocking access to RAM slots. In this 
case, the RAM expansion slots reside just 
behind the edge of the power supply. You 
might be tempted to try wedging your 
hands in there, but, given the cost and 


fragility of memory, you are better off re¬ 
moving the power supply to get at the slots. 
Of course, you must remove the drive bays 
before you can remove the power supply. 
The placement of the internal connector 
for the second SCSI bus behind the power 
supply presents one further hassle. 

System Software 

The Server 9150 runs the standard Pow¬ 
erPC version of System 7 release 7.2; you 
may have AppleShare 4.0.2 installed at 
the factory. A PowerPC version of Retro¬ 
spect Remote provides archival backup on 
the DAT drive. 

Apple is promising a software-only ver¬ 
sion of RAID that provides RAID 0 (disk 
mirroring) and RAID 1 (disk striping) and 
should offer additional improvements in 
performance or data integrity. This soft¬ 
ware was not available at the time the tests 
were conducted. 

The Test Applications 

Because Apple has positioned the Server 
9150 as an application server rather than a 
file server, I concentrated on evaluating 
the speed of the available native-mode ap¬ 
plications. Over a dozen companies have 
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Switches for setting the SCSI ID 


RAM 

slots 



Processor 

direct 

slot 


NuBus slots 

The Workgroup Server 9150's internal layout allows quick and easy access to drives and the 
NuBus expansion area, but the RAM expansion slots are hidden behind the power supply, which 
you must remove when adding more memory to the base system. 


announced the release or imminent release 
of applications that take advantage of the 
Server 9150. These include such diverse 
applications as 4D vServer, a new multi¬ 
user release of the 4th Dimension data¬ 
base; a work-tlow server from Quark: and 
an automated .software distribution system 
from Wave Research. 

For these tests, I ran several applica¬ 
tions that are available for boih 68K-based 
processors and PowerPCs. I also ran pre¬ 
liminary versions of the new BYTE cross¬ 
platform benchmarks. The test 68K serv¬ 
er was a 33-MHz Workgroup Server 80 
with 8 MB of RAM and a I -GB hard drive 
running System 7.1. The Server 9150 had 
16 MB of RAM and two l-GB hard drives. 
The table “Performance Results” summa¬ 
rizes the test results. I u.sed the following 
products during testing: 

• A beta version of ACI US's 4D 
Server, a native PowerPC version of the 
standard 4th Dimension 68K server. 
Although informal testing indicated that 
the PowerPC version is, not surprisingly, 
significantly faster than the 68K version, 
the final numbers are not included in the 
results, because, at test time, the 
software was still in beta form. 4D 
Server should be shipping by the time 
you read this review. 


• Cumulus PowerPro, an image¬ 
cataloging and -retrieval system from 
Canto Software. The server can create or 
extract thumbnails from almost any 
image format. It combines a clean, 
simple user interlace with a quick search 
engine, a hierarchical keyword structure, 
and a drag-and-drop interface. Cumulus 
PowerPro also lets you print selected 
images directly from the server. During 
testing, I loaded and cataloged the same 
1289 images on the 68K version and the 
PowerPC version. The 68K version 
needed an average of 5.7 seconds per 
image. The PowerPC version required 
2.4 seconds per image—a performance 
increase of 133 percent. 


• Filemaker Pro from Claris, a popular 
Macintosh database system. Although it 
has long provided the ability for multiple 
users to access a single database via a 
network, earlier implementations were 
slow and moved lots of data over the 
wire. Claris has introduced a server 
version of the product, which, combined 
with Filemaker 2.1 v3, provides greatly 
enhanced multiuser access. As many 
as 100 users can connect to a server 
simultaneously. More important, sorts 
and searches can now take place on the 
server: before, the client did much of 
the work. 

The first Filemaker benchmark test was 
a multifield search of a 32-MB file (the 
maximum file size allowed) containing 
2068 records. The 68K-based Server 80 
completed the test in 8 seconds, while the 
Server 9150 crossed the finish line in 5 
seconds. A second test required obtain¬ 
ing a grand total of a series of floating¬ 
point numbers in the 2068 records. The 
Server 80 completed this task in 87 sec¬ 
onds, and the Server 9150 required 52 
seconds. For these two tasks, the Server 
9150 was at least 60 percent quicker than 
the Server 80. 

The last series of tests consisted of run¬ 
ning a late-beta version of BYTE's new 
cross-platform benchmarks. These new 
benchmarks test simple algorithmic op¬ 
erations, such as sorting numbers and 
strings, and evaluate real-world perlbr- 
mance with such tests as a Fourier trans¬ 
form and a neural network back-propa¬ 
gation routine. The results varied widely, 
with one test actually showing a decrease 
in performance on the Server 9150, while 
solving a linear-equation algorithm im¬ 
proved by a factor of 13. Although speed 
improvements are always dependent on 
the application that you use, the approx¬ 
imately 400 percent overall improvement 
shown in these tests indicates that native 


About the Products 


Workgroup Server 9150 (with an 80-MHz 
PowerPC 601. 512 KB of secondary processor 
cache. 16 MB of RAM. two l-GB hard drives, a 
DAT drive, a CD-ROM drive. Retrospect Remote 

backup software, and RAID software).$9229 

(with AppleShare 4.0.2 installed).$10,269 

Workgroup Server 8150 (with an 80-MHz 
PowerPC 601 processor. 256 KB of secondary 
processor cache. 16 MB of RAM. Ethernet, 
a double-speed CD-ROM drive, room for a 
single l-GB hard drive, an internal DDS-2 

DAT drive, and one SCSI bus).$7459 

(with AppleShare 4.0.2 installed).$8499 


Workgroup Server 6150 (with a 60-MHz 
PowerPC 601 processor. 256 KB of second- 
level processor cache, 8 MB of RAM. Ethernet, 
an internal 500-MB hard drive, a double-speed 
CD-ROM drive, a floppy drive, and AppleShare 
4.0.2 Installed)...$4219 

Apple Computer, Inc. 

1 Infinite Loop 
Cupertino, CA 95014 
(800) 795-1000 
(408) 996-1010 
fax: (800) 462-4396 
Circle 1011 on Inquiry card. 
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Schildt*s Windows 95 
Programming in C and C++ 

The best way for programmers to make 
a smooth transition to Windows 95 with 
special tips for porting From Windows 3. 1 . 

by Herbert Schildt 

$29.95 U.S.A,JSBN: 0-07-8S20S1-2 . Available \ 2J9A 


Master 
C/C + + 

with the Master: 

Herbert Schildt 


Find out what millions of people already 
know—Herb Schildt is THE author to 
turn to for C and C++ programming 
information and Insights. For more than 
ten years, his uncompromising style and 
attention to detail have produced 
numerous best-sellers that have set the 
standard by which other programming 
books are judged. With his straight¬ 
forward approach, Herb Schildt will have 
you getting the most from C/C++ in 
record time. Whether youVe a 
newcomer to C, moving up to C++, 
or an experienced programmer, Herb 
Schildt has written a book for you. 



C++ from the 
Ground Up 

Leam C+-I- without a 
background In C—this 
book shows you how. 
Covers all aspects of C 
and C++ in one com¬ 
plete volume, 
by Herbert Schildt 
$27.95 U.S.A. 

ISBN: 0-07-881969-5 




Teach Yourself C, 
Second Edidon 

Everything you need to 
know to program in C 
in shoil; easy-to-under¬ 
stand lessons. 

by Herbert Schildt 
$24.95 U.S.A. 

5BN: 0-07*^88201 I- 1 



Teach Yourself C++, 
Second Edition 

Go bilingual] If you 
already know C, this 
book is the idea! way to 
learn C++, A great 
companion to Te^ch 
Yourseif C, 
by Herbert Schildt 
$24.95 U.S.A. 

ISBN: 0-07-882025-1 



The Annotated 
ANSI C Star^dard 

Do it light! No OC++ 
programmer should be 
without a copy of the 
standard. Schiidt 
demystifies it with dear 
explanations, tips, and 
v^^mings. 

by Herbert Schildt 
$39.9S U.SJV. 

iSBN: 0-07-881952-0 


Also avaJtable 
by Herbert Schildt 
with co-authors 
Chris H. Pappas and 
William H. Murray, III: 


Osborne 

Windows 

Programming 

Series 

Volume f: 
Programming 
Fundamentals 
$19.95 U.S.A. 

ISBN O-O7-80I99O-3 

Volume 2; 
General Purpose 
API Functions 
$49.95 U.S.A. 

fSBN0-07-Saj99l-l 

Volume 1: 

Special Purpose 
APE Functions 
$49.95 U.S.A. 

ISBN 0-07-88 t992-X 



Available now at your local book and computer stores or 
call 1-800-822-e i lB any time. Mention key code SFC4BYS 
and use your American Express, VISA, Discover, or MasterCard. 


Get AnsAver,'i-Get Osborne 
For Accuracy, Quality and Value 
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The Series 2/Model SX-23 
Digital Audio Processor 


ISO/MPEG/MUSICAM Coding 
AES/EBU/SPDIF Digital I/O 
Balanced Analog I/O 
90 dB-i- Broadcast Quality 


We've Made n 
Perfectly 
Clear. 

The most advanced, innovative and 
best sounding digital audio boards 
come from Antex. That’s why they're 
preferred by OEMs and integrators 
worldwide for broadcast, recording and 
multimedia applications. 

• Multiple compression formats - ISO/MPEG/MUSICAM. 
Dolby AC-2. CD-ROM XA, MS ADPCM, IMA 


ANTEX 


/ / • AES/EBU/SPDIF Digital I/O 

• Balanced analog I/O 
• Programmable floating point DSP 
• Onboard EEPROM for software security 

• 16-bit stereo, 64x oversampling Sigma Delta 

• High-level DOS/Windows drivers 

• Dual-device and multiple adapters digital 

• Wavetable synthesis 111 lltin 

• SCSI/MIDI interfaces llUUIU 

The difference is clear. 

800/338-4231 ■ 310/532-3092 • FAX 310/532-8509 
16100 South Figueroa Street, Gardena, California USA 90248 


SIMPLY 

THE BEST RESOURCE 
FOR DIRECT BUYERS! 


Use BYTE’s fast, convenient card deck to find the best deals on 
computer products and services. F^ch mailing is loaded with 
essential hardware and software product information for making 
purchases direct from the manufacturer - and it's absolutelyfree! 

The BYTE Deck is your #1 resource for: 

• CD-ROM • Networking 

• Multimedia • Windows and More! 

The next edition of the BYTE Deck mailing will arrive in your 
mailbox soon. Don’t miss it! 

Advertisers: Call Susan Rastellini today at (603) 924-2596 
or fax your order to (603) 924-2683 



PERFORMANCE RESULTS 

These results show the relative speed In¬ 
crease provided by the PowerPC 601-based 
Workgroup Server 9150 over the Motorola 
68K-based Workgroup Server 80. Figures 
include relative speed ratings for both ap¬ 
plications and benchmark tests. The BYTE 
benchmark integer index figure is the geo¬ 
metric mean of the following tests: nu¬ 
meric sort, string sort, bit-field operations, 
floating-point emulation, assignment al¬ 
gorithm, IDEA (International Data Encryption 
Algorithm), and Huffman compression. The 
floating-point Index figure is the geomet¬ 
ric mean of the Fourier coefficients calcu¬ 
lation, neural network simulation, and LUD 
(lower and upper decomposition). The tests 
were compiled using Metrowerks Code 
Warrior CW4. 

The BYTE tests are beta versions, and 
the results are therefore preliminary. If 
BYTE finds a significant change between 
these results and those obtained when 
the benchmarks are in their final form, the 
magazine will publish an update. 

TEST PERFORMANCE 

INCREASE* * 

Filemaker search 1.6 

Filemaker summation 1.7 

Canto image cataloging 2.4 

BYTE BENCHMARKS 

68K-BASED POWERPC-BASED 
WORKGROUP WORKGROUP 
SERVER 80 SERVER 9150 
INDEX INDEX 

Integer .22 .77 

Floating-point .04 .22 

* Figures indicate the performance increase of the 
Workgroup Server 9150 over the Workgroup Server 80. 


applications will get a significant boost 
on the Server 9150. 

The PowerPC Today 

Apple has significantly raised the perfor¬ 
mance of its server offerings with the in¬ 
troduction of its PowerPC 601-based work¬ 
group servers, such as the Server 9150. 
Although bigger and quicker machines are 
always promi.sed in the near future, the 
performance increa.se offered by the Serv¬ 
er 9150 over previous 68K-based servers 
provides good reason to select a Power¬ 
PC solution today. Apple's top-of-the-line 
PowerPC platform is a solid powerhouse 
ready to perform immediately. ■ 


Raymond GA Cote is a BYTE consulting editor 
and vice president of product development for 
Appropriate Solutions, Inc. (Peterborough, NH). 
You can reach him on the Internet at rgacote@ 
apsol.com or on BIX as "rgacote. ” 
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Prograph CPX: Purely Visual 

Visual programming to tho extromo: no hand-typod oodo, no waiting 


RAYMOND GA COTE 

P rograph CPX from Prograph In¬ 
ternational of Halifax, Nova 
Scotia, is a pictorial develop¬ 
ment environment and application frame¬ 
work for the Macintosh. It supports custom 
extensions and provides optional support 
for communicating with corporate data¬ 
bases. The Prograph environment consists 
of .several major subsystems: an interpre¬ 
tive development environment and de¬ 
bugger, an ABC (Application Builder 
Class) framework, and a separate compil¬ 
er for creating stand-alone executables. 

Prograph is object-oriented and data¬ 
flow driven, with a dynamic development 
environment. The publishers claim it will 
slash hundreds of hours off your de¬ 
velopment time. And it will .soon be 
available on platforms other than the 
Macintosh (see the text box “Cross¬ 
ing Platforms”). This product sure has 
all the right buzzwords, but can it de¬ 
liver on its promises? 
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Each application Is composed of sections. Each 
section can contain a set of universal methods, 
persistent objects, and classes. Classes consist 
of attributes (local variables) and methods. 
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What a Pretty OODL 

Object-oriented programming is such a 
common concept these days that I won’t 
belabor the point except to say that Pro¬ 
graph, like SmallTalk, really is object-ori¬ 
ented. Everything is an object. This pro¬ 
vides a great deal of flexibility, such as 
the ability to identify object types at run 
time and make decisions based on the type. 

Such a true object-oriented approach 
has the potential of adding significant pro¬ 
cessing overhead to any application. In 
practical terms, this does not seem to be a 
major liability on modem machines. I ran 
the Prograph development environment 
on a Macinto.sh 9150 Power PC Work¬ 
group Server, a PowerBook 540, and an 
old Macintosh Ilci. Although the inter¬ 
pretive development environment can be a 
bit sluggish at times, the final compiled 
executables run satisfactorily. 

The concept of a dynamic development 
environment is not new—SmallTalk being 
the classic example—but it is still fairly 
rare. In a dynamic development environ¬ 
ment, everything, including the executing 
program, is available for examination and 
modification. This means that you can take 
an application and change its underlying 


code, window layouts, and even class hi¬ 
erarchies while the program is executing 
and immediately see how the changes al¬ 
ter the program’s behavior. 

If the integrated debugger pops up with 
an error, you can examine the problem, 
modify or rewrite the method exhibiting 
the problem, and then continue execution 
starting from where your changes alter the 
possible flow of execution. You can even 
write your programs in a top-down fashion 
without defining the lower levels of func¬ 
tionality until the program is running. The 
debugger simply states that you are ac¬ 
cessing a method or attribute that has not 
yet been defined and asks if you want to 
define it now. 

Where Has All the Data Gone? 

Perhaps one of the mo.st difficult concepts 
to grasp in Prograph is that the basic pro¬ 
gram execution follows a data-flow mod¬ 
el. Data-flow languages provide little con¬ 
trol over the order in which sections of a 
program are executed. And, truth be told, 
you usually don’t care about the execu¬ 
tion order. If a low-level primitive requires 
three parameters, the primitive executes 
as .soon as the three parameters are avail¬ 
able, regardless of what else needs to be 


completed. Although this concept is fairly 
foreign to most C and C+-i- programmers, 
it is a convenient way of envisioning pro¬ 
gram execution. Simply take a piece of 
data and follow it around your program. 

In real-world applications, some opera¬ 
tions must take place in a specific order 
(e.g., update a database entry before read¬ 
ing it from another part of the program), 
and Prograph imposes execution order 
through the use of synchro links. But even 
with synchro links. Prograph does not 
guarantee that one operation will occur 
immediately after another, only that the 
second operation will occur after the first. 

Although this is the first data-flow lan¬ 
guage I’ve used, I became comfortable with 
thinking in terms of data flow after a day or 
two of using Prograph. You’ll probably 
find the data-flow concept easier to grasp 
than your first attempts at learning C-H-. 

Who Needs Pictures? 

The overwhelming first impression of Pro¬ 
graph is that of either a CASE or a drawing 
tool. Everything is visual. Projects are 
composed of sections, which are composed 
of universal procedures, persistent data 
objects, and methods (see the screen 
above). Methods, in turn, are composed 
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Prograph CPX: Purely Visual 



of cases, which, in turn, contain the actu¬ 
al code (see the screen on the right). All the 
elements at each level are represented by 
pictures. At no point in Prograph will you 
open up a large text window and start writ¬ 
ing the ‘Yeal” code. The real code is created 
by placing a set of built-in (or user-de¬ 
fined) primitives onto a methods window 
and then drawing lines to link these pic¬ 
tures together to form a program. 

Being from the old school of program¬ 
ming (ITl happily regale you with tales of 
paper tape and punch cards), this is about 
as far removed from traditional program¬ 
ming as 1 can get. Where’s the text? How 
do 1 see the overall program flow? And 
how docs all this picture stuff work, any¬ 
way? Don’t assume that just because Pro¬ 
graph is based entirely on pictures that it is 
simple, intuitive, or a toy; it is none of 
these. What it is, is consistent, powerful, 
and expressive. 

Over the years, 1 have tried a number 
of picture-based development environ¬ 
ments and CASE tools, many of which 
claimed they would simplify my develop¬ 
ment environment. Many of these tools 
were Just collections of pretty icons that 
contained ordinary traditional code. Pro¬ 


graph is different from 
any other tool I’ve used. 

It provides a language 
as rich and complex as 
SmallTalk or C++ but 
in pictures, not words. 

Drawing on Experience 

The first thing you must 
do after installing Pro¬ 
graph is work through 
the tutorial. Otherwise, 
you’ll ju.st be fru.strated 
by the experience. Pro¬ 
graph is loaded with op¬ 
tions. You can click, 
double-click, command- 
click, and option-drag 
command-click to perform an operation. 
Clicking on the left or right side of an icon 
produces different actions. There are even 
multiple controls with various options 
tucked into the title bar of several windows. 
It .sounds complicated when you first 
read through it, and indeed, it remains so 
for the first few hours. You’ll quickly find, 
however, that what Prograph lacks in sim¬ 
plicity it makes up for in consistency. 
Command-clicking always performs the 


same type of action, visually, 
as does double- ' 
clicking the left side versus tlie right side of 
an icon (the left side creates things, and 
the right side provides a li.st of preexist¬ 
ing things, such as methods). 

Iniuifive is probably the last word 1 
would choose to describe Prograph. With¬ 
out the tutorial, you’ll never be able to fig¬ 
ure out how to perform even the simplest 
operations. This is not a criticism of the 
product. After all, how intuitive did you 
find C or C++ to be the first time you tried 
to learn it? 

Prograph is a complex and powerful 
tool that requires a serious investment in 
time and effort. After working with Pro¬ 
graph for abiiui a week, I feel comfortable 
building some simple one- and two-win¬ 
dow forms and working with some data- 
ba.ses. It will probably take another two 
or three weeks before I can stop referring 
to the reference guide every 5 minutes. 
However, three to four weeks to become 
comfortable with a new language is not a 
large inve.stment of lime. 

Learning ABC 

No development environment today is 
complete without its own cla.ss library or 
framework. Prograph provides the ABCs 
and ABEs (Application Builder Editors). 
Every application contains a single in¬ 
stance of the application class. Applica¬ 
tions, in turn, arc composed of menu, win¬ 
dow, and document clas.ses. 

Building the u.ser interface consists of 
creating a set of menus and windows, as¬ 
sociating behaviors with the menu items 
and the window control elements. You can 
define behaviors for each event that is 
appropriate for a particular control item 
(e.g., double-click, key-down, update, and 
others). The object editors also let you 


Crossing Platforms 

A s a professional software developer, I find it difficult to recommend any .soft¬ 
ware development tool that is not available on more than one major comput¬ 
ing platform. Although Prograph CPX has a 1.0 release number on it, lYograph has 
been available on the Macintosh for several years. Now, with its “professional” ver¬ 
sion, Prograph International is prepared to move off the Macintosh. 

According to product manager Mark Szpakowski, Prograph will I>c shipped 
for the Windows platform during the first quarter of 1995. A Unix version is also 
in the works, but exact release dates are not yet available. A Power Macintosh ver¬ 
sion should be available by the time you read this. 

Prograph is a 32-bit development sy.stem and will require a 32-bit operating 
.sy.stem for developing and running the final executable. The initial target devel¬ 
opment environment will be Windows NT and Windows 95 when it is available. 
The programs you create with Prograph will also be able to run under Windows 3.1 
witli the Win 32s extensions. 

Prograph International appears to be taking a rea.sonable approach to cross¬ 
platform compatibility. It is not attempting to maintain 100 percent compatibility 
with the low-level Macintosh-style calls in the current Prograph. Rather, the com¬ 
patibility level is focused on the ABC class library and as many of the lower- 
level Prograph primitives as make sense. A platform-specific layer of primitives 
will provide full access to the Windows API, just as Macintosh users have full ac- 
ce.ss to the Mac Toolbox. 

Mr. Szpakowski notes that Prograph’s built-in databa.se capability will be avail¬ 
able across platforms, with the ability of sharing the resulting files among Mac, Win¬ 
dows, and Unix applications. In addition, access to external database systems 
through ODBC (Open Database Connectivity) will be identical on the Mac and 
under Windows. 
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NSTL's compatibility and interoperability tests are the most rigorous in the industry. So when you 
see our Seal, you know the computer products you're buying will be compatible. 


The following computer products* have recently earned the NSTL Seal 


DATATECH Enta<i>riB8B Co. Ltd. 

DSN-334BC Notebook 

DSgitial Equipfiwnt littematiDtial Ltd. 

Celebris 560 system 

Arima Computer Coqs. 

Ck¥Tip 0 GtNctt)B CN40e Notebook 

Raoorv Computef' Products, luc. 

Iviai 1 7 Token Swttchabte ISA Ad^ 

Mfl1 IQ Token Ring Switchable ISA Adepteir 
MSI iGToken l^ 

Mai 18 Token Suutebabte 

LONGSHINE Boctnmics Cotp. 

32-at PCI Ethefnet LAN Cad 


GVC Corporudon 

Ethernet Pocket Adapter 

KVE Systems Coit>- 

Naw Pockfit Ethemot Adapter 
Jumper £ Jumperlass NE2000 
CompeUble Gad 

MEcrvstair Co«^Mit»r Corpu 

NoteStar NPe63 Notebook 

Philips Eloctmnics Industries 

PCMIDOO system 

Standevtl NKcro Systems 

SMC TckanCad EIb Master32 tBSAJ 
SMC TokanCad Ele (ESAO 


Verittete Electroinics Inc. 

GemPower 406D5OU Notebook 

CyvU Corporntkifi 

Austin 4B6D)C/2 SQ 

Artdex Computer Carp. 

AOX-56^ notebook 

CLJEVOCc. 

Ctevo 7S00A Notebook 

Tsicas iR^rumente 

Token Lite MaMifecturlng Kit 
of OSFTB Cards 



For more information about the NSTL Seal and what It takes to earn it. calf 
S0O-22O-NSTL or C610) 941 -9600. It’s the first step toward a long and healthy relationship. 


* All brand or product names manlioned are tradennarks or registered tradenrwrks oF their respective hoklera. 

Plymouth Ccxpofaie Center * 625 Ridge Pike • Cbnshohocken, PA 1942S • Fax: 610-941-9952 • NSTL Is a division erf McGraw-HHI. Inc. 
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Prograph CPX: Purely Visual 


define Balloon Help text items* 

Editors are provided for each of the con¬ 
trol item types. You can define new editor 
types for new conlTols. The tutorial shows 
how to define a new chart control that has 
its own editor. 

The ABC library is rich and expressive; 
aside from the usual window and menu 
control elements you expect to see in any 
framework, you'll also find classes for 
printing, delayed tasks, font cnnlrof color 
and image manipulation, database access, 
image dragging, and rubber banding* The 
interactive development environment was 
built using the ABC library and is an ex¬ 
cellent demonstration of the library’s ca¬ 
pabilities* 

At the other extreme to the ABC library 
is the set of medium- and low-level prim¬ 
itives, Here you Ml find functionality from 
simple bit and siring manipulations to se¬ 
rial-port control, AppleEvent interfaces, 
AppleTalk, QuickTime, and a full set of 
Macintosh Toolbox primitives up through 
System 7.1. Using the built-in extension 
capability, it is fairly easy to add .support 
for new Toolbox functionality, such as the 
Drag and Drop or Speech managers avail¬ 
able in System 7.5. 

Extensibility 

One problem with nonmuinstream devel¬ 
opment environments is determining what 
to do with all your old code. Prograph pro¬ 
vides two solutions to this problem. You 
can create new primitive functions, or you 


can simply treat your old code as an ex¬ 
tension. 

Creating a new primitive requires you to 
take the existing source code and encap¬ 
sulate it in a wrapper that provides access 
to the Pro graph internal structures, such 
as objects, strings, and lists. Primitives can 
also commumcate with the interpretive en¬ 
vironment to provide error conditions* 

Most of the primitives provided in the 
Prograph environment are written in 
Symantec C. Primitives can be written us¬ 
ing either Symantec’s Think or Apple’s 
MPW C compilers* Sample MPW and 
Symantec projects are provided, which 
you can modify to fit your own needs. 
Writing new primitives may require you to 
*significantly alter your existing code to 
take full advantage of the Prograph struc¬ 
tures, but it provides the tightest coupling 
of the environment with your old code. 

Extensions are useful for including 
large amounts of existing C or Pascal code 
in your Prograph environment. To create 
an extension, you first create a standard 
Symantec Think or MPW code library* 
You then run this library through the C 
or Pascal Interface Tool for Prograph to 
produce a package. You copy the pack¬ 
age into an Extensions folder on the Mac¬ 
intosh, where it is immediately available 
for use within Prograph. Although Ex¬ 
tensions are not as tightly integrated into 
the Prograph development environment 
as Primitives (e.g., you would not use Pro¬ 
graph native data structures), they are a 


quick and convenient way to gain access 
to lots of existing code. 

Building Applications 

Prograph *ships with both an interpreter 
and a compiler* After your tinal application 
is developed and debugged in the Inter¬ 
pretive environment, you start up the com¬ 
piler to create the final double-clickable 
application* 

The compiler has a minimal interface* 
Beyond letting you set some application 
specifics—the Finder ID, heap size, and 
various system Rags—it simply compiles 
the application, Tf the compiler flnd.s an 
error, such as an undefined method, it flags 
the error and provides you with the option 
of switching to the interpreter environ¬ 
ment to fix the problem. Be prepajed with 
lots of RAM if you have both the compil¬ 
er and interpreter running at the same 
time—each requires about 7 MB. 

The resulting applicatioms run notice¬ 
ably quicker than in the interpretive envi¬ 
ronment* They are also significantly small¬ 
er* Whereas the development environment 
requires about 7 MB, the smallest appli¬ 
cation size appears to be around 512 KB 
when using the ABC framework. One 
sample program that manipulates images, 
pejforms database access, and provides 
several data-entry screens required around 
71K} KB and took 4*5 minutes to build. As 
with most frameworks, the resulting exe¬ 
cutables seem too large for *small, fre¬ 
quently used utilities. However, the 5tXJ- 
KB executable size is comparable to 
other frameworks* 

Conclusion 

Prograph CPX is a rich and poweifui de¬ 
velopment environment* Once you become 
familiar with the system, its three-1 aye red 
approach of framew'ork, rich primitive set, 
and comprehensive set of low-level Tool¬ 
box calls provides the unbeatable expres¬ 
sive power of an absiraci framework with 
the functionality of direct communication 
with the operating system. 

Coupled with the interpretive develop¬ 
ment environment, this extensibility lets 
you quickly develop sophisticated appli¬ 
cations. The major drawback to this envi¬ 
ronment is its availability on only a sin¬ 
gle platform, but that *should be changing 
soon, n 


Raymond GA Cote U a BYTE consuming editor 
and vice president of product development at 
Appropriate Solutions in Peterhorongh, New 
Hampshire, He can he reached on the Internet at 
rgacote^apSoLcom or on BIX c/o “editors, 


About the Products 


PrograpFi CPX.....* S605 

(includes 90 days of free technical support) 

littfirapptication Communications 

Toolkit.. ... ... .**.. .*. .**..-. .*,. .*.. $9^9 

Charting Objects..... .. ..$99 

Visual Effects Manager .. *...***..*..$149 

C Tool (for creating extensions) *...**..Si99 

Commufiications Toolbox... $299 

SQL/DAL intoifaco.*... .....$999 

{inciiides 10 deployment seats: >10; 

$75 per seat) 

Ofacle Interface .*....* ...$999 

(includes 10 deployment seats: >10: 

$75 per seat) 

Sybase Interface **.*., .. $999 

(includes 10 deployment seats: >10: 

$75 per seat) 

SNA gateway .. ..S9950 

(> 50 seats: $100 per seat) 


PDN {Prograph Developer Network) 

(subscription includes three CDs per 
year pfus technical support) 

PDN/Bronze ..*....*.*. *i399 per year 

E-mail support 


PDN/Sliver ....*. ,,.$999 per year 

E-mail and voice support; 

48'hour response 

PDN/Gold ..... ...$1499 per year 

E-mail and voice support; 

24-hour response 

U.S, Sales Office: 

Prograph Internattonal, tnc. 

447 Battery St. 

San Francisco. CA 94111 
(800) 927-4847 
fax: (415) 391-3942 
Circle 1001 oti Inquiry Card, 

Internet tnfo@prograph.com or 
sales@prograph.com 
Newsgroup: com p.tarig. prograph 

AOL: prograph er 

Use keyword Prograph to access the Prograph 
Forum 

AppleLink: prograph.sls or prograph.spt 
Prograph folder In the Third Parties folder 
CompuServe: 73300,3460 
GO MAC DEV, topic Object-Oriented 
Prograph RrstClass BBS: (902) 45&6616 
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Powerful Presentations for Windows 

The top presentation programs tor Windows ooncentrete on 
usability, but there's plenty ot power under the hood 


SUSAN YEATON 


Pi 


I resenlation packages help business 
presenters to create what was once 
the province of corporate art de¬ 
partments and outside consulting firms: 
professional-looking overheads, slides, 
handouts, and screen shows. Whether the 
program is used twice a year or once a 
week, time not spent on choosing com¬ 
plementary colors and aligning text can 
be spent on a presentation’s content. Thus, 
the trend has been for these programs to 
stress usability features and make design 
choices for the user. 

This month, NSTL focuses on Windows 
presentation packages that fit the general- 
business-use category—Charisma, Har¬ 
vard Graphics, Lotus Freelance Graphics, 
and Microsoft PowerPoint—rather than 
those that emphasize multimedia presen¬ 
tations. To fit this category, the programs 
must be broad-based, with extensive chart¬ 
ing (including organization charts), draw¬ 
ing capabilities, a built-in outliner that ac¬ 
cepts text created in other programs and 
retains the outline levels of that text, and 
slide-show features. 

NSTL did not include programs, such 
as Astound and Action, that appeal to the 
high-end multimedia user, because these 
programs are best compared in an issue 
dedicated to multimedia. For the same rea¬ 
son, NSTL did not include programs that 
emphasize drawing (e.g., CorelDraw) or 
charting (e.g., Stanford Graphics and Delta- 
Graph Professional). Also, the point up¬ 
grade of Asymetrix’s 
Compel still lacks an 
outliner and does not 
provide the extensive 
charting of the other 
programs chosen for 
this review. 


Focus on Usability 

Because less technical 
users are often required 
to build presentations, 
usability is an impor¬ 
tant component of this 
evaluation. To test usa¬ 
bility, NSTL convened 


Microsoft PowerPoiot 
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NSTL recommends Microsoft PowerPoint as the best all-around Windows presentation program. It*s the 
easiest to learn and use. has the best quality, is fast, and has an extensive array of features. 


a panel of independent testers who were 
not familiar with the programs and asked 
them to create and give a presentation that 
included .several text charts, data charts, 
an organization chart, and clip art. They 
used each program’s outliner and added 
transition effects to an on-screen presen¬ 
tation. Testers ran tutorials, consulted man¬ 
uals and on-line help, and used the learn¬ 
ing and use aids provided by the programs. 

Creating pages, or slides, is the core of 
the presentation process. The testers cre¬ 
ated a seven-slide presentation, with a va¬ 


riety of bullet, title, and data charts, and 
with clip art. TTiey used both the outliner 
and the slide editor to build the presenta¬ 
tion. After creating the entire presentation, 
the testers switched templates and con¬ 
centrated on making edits to the slides. 

All the programs have templates (also 
known as backgrounds or ma.sters), which 
are basically slide backgrounds with a par¬ 
ticular “look.” Color templates contain 
complementary colors that let you create 
professional-looking slides with no effort. 
You can alter templates to fit individual 
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PERFORMANCE 

AH times are in seconds. 1 
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needs and save them for fuiure use. 

Charisma asks you to choose the out¬ 
put medium to determine page size and 
orientation and appears to offer the same 
template list despite the device that you 
choose. Harvard Graphics lets you pick 
any tern pi ale regardless of the chosen out- 
put device but gives hints about which 
ones work best in each medium. The same 
Freelance Graphics template can be used 
regardless of the output medium 
overhead, 35 mm slide, or screen show), 
and the program will make the necessary 
adjustments to die slides, PowerPoint, on 
the other hand, separates its templates by 
output device. 

Templates and the adoption of “click 
here” prompts by all the tested programs 


eliminate the need for drawing placeholder 
boxes and take the guesswork out of cre¬ 
ating a presentation with a cohesive look. 
Where the prompLs appeal' on a given slide 
is governed by the page layout chosen. 
Now offered by all the programs, page 
layouts let you choose the type of slide 
you want (e.g., a title page, a bullet chart, 
or a pie chart). More-comp lex layouts in¬ 
clude two“Cokimn bullet charts and com¬ 
bination text and data-chart layouts. 

Electronic Consultants 

Even with dozens of attractive templates 
and great page layouts, you sometimes 
need help organizing your thoughts and 
figuring out which type of chart is best for 
the job. Harvard Graphics' and Power¬ 


Point's new advisors and wizards are in¬ 
tended to gel you by the impasse. Power¬ 
Point's AutoContent Wizard leads you 
through a choice of six common types of 
presentations (e.g., recommending a strat¬ 
egy or selling a product or idea). By choos¬ 
ing one and filling in some simple infor¬ 
mation, such as a slide title and name, it 
becomes a presentation in outline form 
with several slides created. You then re¬ 
place the hints with your own text, and 
you have generated a presentation. 

Harvard Graphics' Quick Presentations 
feature also starts with a sample presen¬ 
tation based on one of .seven themes, such 
as a marketing plan or a new-product pro¬ 
posal. You just pick a theme, and the slides 
are created, complete with titles, bullets, 
and charts. Unfortunately, the text is of¬ 
ten too vague or short (e.g., “Marketing 
Mix”), with no further information given, 

Himvard Graphics' Quick Advice sys¬ 
tem, however^ is excellent. In the dialog 
box for a new presentation, you not only 
can choose your template, layout, and out¬ 
put device, but you can receive helpful in¬ 
formation on each possible choice, along 
with a thumbnail preview of each. For ex¬ 
ample, if you choo.se a scatter chart, the 
advisor explains when to use a scatter chart 
and then describes and explains the op¬ 
tions available for each type of scatter 
chart. Best of all is the advisor that de¬ 
scribes each template and includes a 
thumbnail of it next to its description. 

Freelance Graphics’ point release lacks 
the advanced help features offered by Har¬ 
vard Graphics and PowerPoint, Creating a 
presentation requires dealing with two sim¬ 
ple dialog boxes: one for choosing a look, 
with thumbnail.s and nmnes of each tem¬ 
plate ( SmartMaster), and one Ibr choos¬ 
ing a page layout. Freelance Graphics has 
an excellent option for previewing each 
slide edit before you invoke a change. You 
can also preview changes to text attributes 
and chans, which can be a great aid to pro¬ 
ductivity. Moving or resizing Freelance 
Graphics' "click here” prompts can affect 
all slides with the same page layout at 
once, or you can first unlink the edited 
slide so that changes tiffect only that slide. 

Charisma does less hand-holding than 
Harvard Graphics or PowerPoint in creat¬ 
ing a presentation, so it's a bit difficult for 
a nonprofessional to use. As with Freelance 
Graphics, you pick a template and a page 
layout from the list and thumbnail, and the 
ihumbnail is drawn with the background 
you just selected. Once you choose these 
items, hints that are displayed on the status 
bar provide some guidance for working 


Highlights 

Strengths Limitations 

Charisma 

Special drawing effects Most difficuli to learn and use 

Only program wllh Gantt chart Limited workgroup features 

No organization chart feature 

Only TWAIN-compliant program 

Harvard Graphics 

Great advisor help system Slowest program overall 

Conferencing feature Lowest quality rating overall 

Extensive drawing effects with Smallest number of templates and 

bundled Harvard F/X cl]p-ar1 library 

1 Lorus Freelance Graphics 

S^ast screen redraws Smallest number of outline levels 

Largest number of templates and No custom chart templates 

transition effects 

Restncied placement of chart 

Only program with automatic file legends and titles 

backup 

Microsoft PowerPoint 

1 

1 Fastest program overall One-level Undo feature 

Highest quality score overall Cannot choose second color for 

1 , , ^ ^ gradient 

1 Only program with scresn-show 

rehearsal feature Cannot have multiple pies on one 

1 chart 
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C, C++ and BASIC programmers, 
now you get much more than 
xBase compatible DBMS power* 


m housands of programmers have 
^already discovered how to get dBASE, 
FoxPro and Clipper compatibility from 
their favorite language and hardware 
platform. For example, one customer 
has C programs running on PC and Sun 
workstations sharing data with con¬ 
currently running FoxPro for Windows 
applications. You see, CodeBase tech¬ 
nology is simply the best way to add 
multi-user xBase compatible DBMS 
power to C, C++, BASIC, or Pascal. 

You still get high speed & small size 

CodeBase users really appreciate our 
small executable size. Unlike SQL 
engines which are a Meg or so in size, 
CodeBase 5.1 EXE’s can be as small as 
45 K! You'll also like the speed-with 
our Intelligent Queries you get the 
execution speed of C plus stunning 
query performance from our smart use 
of available index information. 

Introducing CodeControls 

Now formatted data entry in Windows is as easy 
as point & click! 



Introducing the new CodeControls, a unique set 
of data-aware custom controls. Now simply drop 
them into your Windows applications via your 
favorite visual interface builder. 

NEW-You get formatted data entry 

Experienced Windows programmers 
know formatted data entry is difficult 


to program under Windows. But with 
our new CodeControls. you can simply 
'Point & Click' to design data entry 
windows for date, numeric, and character 
information-formatted just the way you 
want it. 

NEW-Data-aware controls 

Our custom controls are data-aware, so 
now you can easily build a scrolling list 
box that's tied to a data file, or look up 
matching combo box entries-even as the 
user types. 

Introducing CodeReporter 2.0 

Now use the new Instant Report Wizard to create 
a variety of reports-instantly. 



Introducing the new CodeReporter 2.0, our inter¬ 
active xBase report writer. We designed it with 
developers in mind, but end-users will love it 

NEW-You get instant reports 

Use our new Instant Report Wizard to 
quickly create a wide variety of 
reports-in an instant, then easily refine 
them as necessary, or let your end users 
build their own special reports! 

NEW-You get drag & drop 

We've added drag & drop capabilities to 
CodeReporter, so regardless of whether 
you want data, totals, or text, simply drop 
a report object onto your layout screen. 


NEW-You get interactive queries, 
sorts, & relations 

Use CodeReporter to 
visually design reports 
easier than ever. For 
example, you can 
quickly build query and sort 
expressions using our calculator-style 
expression builder. In addition, you can 
easily relate data files together using 
our graphical relation builder. 



“There's never been a better time to buy 
into CodeBase technology. You get 
complete xBase compatibility, full 
DBMS power, plus an interactive report 
writer and a set of unique data-aware 
custom controls for Windows.” 

Buy One, 

Get Two FREE. 

Now when you buy any one of our xBase 
compatible library products: CodeBase, 
CodeBase+-h, CodeBosIc or CodePascal 
(for the language of your choice), you'll get 
both the new Code^epo/fer 2.0 AND the 
new CodeCon/ro/s 2.0 absolutely FREE- 
for a limited time only. 

To Order Now Call 

403 - 437-2410 

Unconditional 60-Day Money-Back Guarantee 

SEQUITER llll FAX 403«436*2999 
SOFTWARE INC. 11 UK Tel. +44-81-317-4321 



RO. Box 575 Newmarket NH 03857-0575 

>!994 Sequiter SoTtvwore. irrc. AH rtaw* reserved. CodeBoM. C<x)eeosa^. Codeeoaic. CocieReportec crxlCodeContioacvetrcKSarixxksorseaiJterSonwareirta Ai other product rv»Ti«itwTiiof>edr>efeif> ore trodenxxio erf »hekfe<i»cl»v«compan»«. 
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on the slide, sueh as “Enter Texf when 
you double click on a text box and “Drag 
to move symbol” when you select any 
placeholder or object. The testers found 
Charisma hard to learn and sometimes 
cumbersome when making changes to 
slides. Using edit commands, such as 
changing bullet attributes, is somewhat 
confusing, as is building slides via layers. 

On-Screen 

All ihe programs simplify the procedure 
of setting up and running a screen show. 
They differ slightly, however, in the way 
they apply transition effects and offer some 
distinct features. 

PowerPoint is the easiest program to 
use for presenting a screen show with lit- 
tie or no multimedia objects. You can set 
the speed of transition effects to slow, 
medium, or fast. Because you preview ef- 
lects right on the slide-sorter ihumbnaiL 
you can directly see how the effects will 


look on your slides. You can preview ef¬ 
fects on a sample slide in a dialog box as 
well. PowerPoint is the only program that 
lets you rehearse your presentation to Judge 
how long you spend talking about each 
slide and the whole show. 

PowerPoint also has a "‘drill down” fea¬ 
ture that lets you embed another document 
(e.g., a spreadsheet) in a presentation so 
that backup data is available at a moment’s 
notice if you need it. You can access the 
data easily during the presentation by click¬ 
ing an icon placed on the slide. With data 
links, you can change the backup data, 
which will update a linked chart on the 
slide as well. 

The other programs receive the same 
ratings for screen presentations. They all 
work fairly easily, but they do not have 
PowerPoint’s overall usability. You should 
note, though, that Charisma has great dia¬ 
log boxes for adding movies and sound to 
presentations and has effects choices on 


an icon bar. As with PowerPoint, you can 
set the speed of transition effects. Printed 
output in all the programs includes audi¬ 
ence handouts, speaker notes, full-size 
slides, and, with the exception of Harvard 
Graphics, outlines. 

The Drawing Board 

Drawing is a feature that is strongest in 
Charisma and Harvard Graphics. Charis¬ 
ma's tools are part of the interface, but 
Harvard Graphics’ are primarily in Har¬ 
vard F/X, an integrated application pack¬ 
aged with the main progr^iun. Harvard F/X 
has a different interface that takes some 
time to get used to, but it has eye-catching 
effects. Harvard F/X and Charisma offer 
curved, warped, and extruded text and ob¬ 
jects; PowerPoint can apply these effects to 
text only via Microsoft Word Art, Charis¬ 
ma and Harvard F/X let you contour text to 
a path and blend objects, a capability of 
Freelance Graphics as well. Harvard F/X 


In tlie Wings 


PERSUASION 3.0 

Ithough it was not ready in time for full NSTL testing, the long- 
awaited version 3.0 of Aldus's Persuasion will soon be avail¬ 
able, bringing another strong challenger into the field of desktop 
presentation packages. The new version of Persuasion continues 
the program's strategy of focusing more on senous users who 
will be creating presentations on an on-going and fairly frequent 
basis. It makes great strides in adding usability to the program 
through a revamped and more logical menu structure and floating 
icon palettes, but high-end features are the priority. In fact. Per¬ 
suasion leeks novice-level teaching tools. The program does not 
include any wizards, coaches, or advisors. 

Persuasion is a powerful program that provides many fine- 
tuning controls that appeal to serious presentation desigf>ers. You 
can adjust the position of graphics objects, for example, by in¬ 
crements as smalt as the width of one pixel on the screen using 
"nudge,'’ a feature also found in Microsoft PowerPoint 4.0. You 
can adjust independently the foreground, bacl^round. line, and 
shadow colors of each graphics object or piece of text to any of 
200 colors or any of 200 gray scales. And you can define an un¬ 
limited number of left-, right-, center-, and decimal aligned tabs 
for each text group you add to a page. 

The biggest advance is the addition of Aldus Chart 1.0, the 
companion charting program. It adds histograms, bubble charts, 
radar charts, polar charts, high-low-open-close charts, and spec¬ 
tral area maps to its standard stock of chart types. Two other no¬ 
table feature additions to Persuasion are animation and hyper¬ 
links within its slide shows. Either can be used by the main 
program as well as by the run-time slide-show player. 


WORDPERFECT PRESENTATIONS FOR WINDOWS 3.0 

e could not include WordPerfect Presentations 3.0 in our 
full report, but we did preview a beta version of the pro¬ 
gram, Presentations will compete on its own but will also be 
part of the upcoming PerfectOffice suite of applications. All the 
modules in the PerfectOffice suite feature a common menu 
structure between the modules and shared resources, such as 
the spelling checker, thesaurus, grammar checker, and drawing 
tools. The suite also supports cross-application macros. 

Presentations has an extensive list of features. Particularly im¬ 
pressive are its tools for painting and bit map editing directly on 
slides. TWAIN support lets you scan images directly into the 
program. 

Another area where Presentations is strong is In 3-D effects. 
The program comes with an impressive set of tools that can add 
all kinds of 3-D effects to either charts or text. You can, for 
example, give text a straight 3rD, perspective 3-D, or reverse per¬ 
spective 3-D aspect, all from many viewpoint angles. You can 
also give 3-D aspects to charts at any time from any viewpoint 
angle. 

Presentations offers numerous tools designed to shorten the 
learning curve for firsttime users. It includes a series of coaches, 
which are short tutorials related to specific presentation-foulldEng 
tasks. One particular feature that should make Presentations 
faster and easier to work with is its in-place editing of data 
charts. The program also includes another learning tool (similar 
in concept to PowerPoint's wizards and Harvard Graphics' advisor 
system) called the Show Expert, which teaches you how to de¬ 
sign a presentation. 




IIVT'E JANUARY 1995 












PRESENTATION FEATURES 



HARVARD 

IDItlS 

MicRDsan 


CHARISMA 

GRAPHICS 

Fi££lAHC£ 

PDWERPOIHI 


4.0 

3.0 

GnAPIICS 2i 

ID 

€reatiii£/editiiig presentations 

Number of unique lemplates/masters/backgrounds 

75 

88 

101 

1651 

Templates globally and Individually edited 

• 

• 

• 

• 

Create slides via outlEner 

• 

• 

• 

• 

Outline expand/collapse 

O 

• 

• 

• 

N umbe r of outll ne levels 

5 

10 

3 

6 

Number of clip-art symbols 

>600 

536 

>500 

>1100 

i Number of symbols In CD-ROM 

>7000 

a 

> 

3 

Includes so u nd clip library 

• 

a 

« 

3 

Etectmnic presentations 

Slide sortef 

• 

• 

• 

m 

Number of transition effects and directions 

58 

51 

33 

44 

Global and Individual transitions 

• 

• 

• 

• 

Preset slide display time 

• 

• 

• 

• 

Manual slide display control 

• 

• 

• 

• 

Presentation rehearsaJ 

0 

O 

J 

• 

Dravi^ on-screen during presentation 

• 

• 

m 

• 

Add video/sou nd clips lo show 

• 

• 

m 

• 

User-created buttons for screen shows 

• 

• 

m 

o 

Hidden slides 

o 

3 

3 

• 

Continuous looping 

• 

• 

• 

• 

Text tables a«d charts 





’ Automatic alignment 

• 

• 

• 

• 

Automatic Indent 

• 

a 

• 

• 

Drag-and-drop text 

• 

• 

• 

• 

Clip-arl symbols as huitets 

• 

J 

• 

3 

Superseript/subscript text 

• 

o 

3 

• 

Arbitrary tine/paragraph leading 

• 

D 

• 

m 

Text frames/borders 

o 

m 

• 

m 

Organization charts 

o 

m 

• 

m 

Data charts 

3-D charts 

• 

m 

• 

m 

Table chart 

• 

• 

• 

• 

Pie, bar, line, area, and scatter charts 

• 

• 

• 

• 

Mixed/over! ay charts 

• 

• 

• 

• 

Gantt charts 

• 


'3 


Chart templates 

• 

• 


• 

Incorporate free-form drawings/symboJs 

• 

• 

# 

• 

Graph ixincontiguous ranges 

> 

3 

• 

• 

Drawing featunes 

Number of drawing toots 

6 

9 

9 

5 

' Adjustable shape 

• 

• 

m 

• 

Proportional drawing (squares and circles) 

• 

• 

m 

• 

Rounded rectangles 

• 

• 

m 

• 

Freehand shapes 

• 

• 

m 

• 

Curved text 

• 

• 

• 

• 

Bezier curves 

# 

• 

• 

• 1 

Qroup/u ngroup objects 

• 

• 

• 

• 

Rotate objects to any angle 

• 

• 

• 

• 

Slant selected objects 

• 



O 

Mirror or flip shapes 

• 

• 

m 

m 

Snap-to-grid points or objects 

# 

• 

m 

m 

Colors and fills 

Gradient text fill 

m 

• 

3 

3 

Bit-map text fill 

m 

• 

O 

3 

Save edited color palette 

m 

• 

m 

• 

^ 55 templal&s. each in three versions: 35mm and on-sersen, Wadt-and-white. oveitiead, or color overhead 

• = yes; O = no 






also makes circular or rectangular copies of 
objects and will meld, intersect, subtract, or 
punch objects' paths. 

Also worth noting is Harvard Graphics’ 
Conferencing feature, which lets you dis¬ 
play a presentation simultaneously on up 
to 64 computers connected via a NetBIOS- 
compatible LAN. During a conference, 
the presenter controls the mouse and slide 
changes, although control can be given to 
an attendee. Freelance Graphics and Pow¬ 
erPoint support Lotus Notes, which lets a 
presentation be routed to workgroup mem¬ 
bers for review^ and editing. 

Presentation Performance 

Creating a presentation with a polished, 
professional look and attention to detail is 
not a task to hurry through. Nor is speed 
usually an element of a screen show. The 
time it takes to run a screen show is gen¬ 
erally determined by the presenter's and 
the audience’s needs, and it is a good bet 
that the presenter will be talking while the 
next slide is drawing. It is primarily while 
creating and editing slides and while print¬ 
ing that speed may be an issue. 

NSTL first tests performance during 
common procedures, such as going to the 
next slide, switching to the slide sorter, 
and switching the template in a presenta¬ 
tion. These tests indicate how each pro¬ 
gram handles screen redraws, a frequent 
occurrence when u.sing graphics programs. 
Second, because audience handouts are so 
often part of a presentation, printing per¬ 
formance is also measured, both in color 
and in black and white. 

Freelance Graphics is the fastest at most 
tests involving redraws, with PowerPoint 
a close second. In fact, the fastest times 
in all the screen-redraw te.sts were earned 
by one of these two prograjos. Charisma is 
fast when going to the next slide and is 
good at black-and-white printing, but it is 
the slowest of tlie programs at color print¬ 
ing. The complex Windows metafile 
graphic NSTL placed on one of the slides 
considerably slowed down Harvard Graph¬ 
ics’ redraws involving that slide. 

The Question of Quality 

Quality is so important in a graphics pro¬ 
gram that NSTL weighted it twice as high 
as performance. We evaluated the pro- 
gram.s for the quality of their templates 
and layouts, clip art, printed output chart 
options, and screen shows. 

PowerPoint delivered the highest qual¬ 
ity of the tested programs, due to its ex¬ 
cellent clip art, page layouts, printout op¬ 
tions, and best use of the 256-color 
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SUPPORT FEATURE 






eauRisMA 

u 

HIRVARD 

GRAPHICS 

U 

LOTUS 
flEELAHCE 
GRAPHICS 2.1 

MICROSOFT 

POWERPOINT 

4.0 

(hitijut 

Print presentation 

m 

m 

• 

• 

Print outline 

m 

o 

• 

• 

Print speaKef notes/audience fiandouts 

m 

m 

• 

• 

Print chart data with chart 

o 

m 

O 

O 

Biack-and-white print preview 

D 

m 

m 

3 

Prirtl slide numbers 

O 

• 

m 

• 

RFe managentent 

OLE client and server 

• 

• 

• 

• 

OLE 2.0 

o 

o 

3 

• 

ODE 

• 

• 

m 

• 

Deactivate iinks 

• 

• 

• 

• 

Automatic file save by irtcremartt 

• 

• 

• 

a 

Automatic file backup 

o 

o 

• 

o 

Rte search by content/date/author 

o 

o 

o 

• 

Stand-alone (run-time) screen show 

m 

• 

• 

• 

Compress show for transport 

m 

• 

3 

o 

Native data import formats 

ASCII 

m 

• 

m 

• 

Rich Text Format 

• 


3 

m 

dBase .DSF 

o 

o 

3 

a 

Microsoft Word for Windows (DOC) 

Q 

o 

3 

m 

WordPerfect for Windows 

O 

o 

3 

m 

Lotus Ami Pro (SAM) 

o 

o 

3 

o 

Lotus ,WKS 

• 

m 

3 

• 

Excel -XLS 

0 

0 

3 

• 

Image impod/export formats i 

Windows Metafile (WMF) 

• 

• 

m 

• 

Hewlett-Packard Graphics Language 

• 



Of 

CGM 

• 

• 

• 


Encapsulated PostScript 

• 

• 

•u 

m 

TIFF 

• 

• 

• 

0 

Microsoft Excel .XLC 

o 

o 

3 

m 

Lotus 1-2-3 (PIG) 

o 

o 



PC Paintbrush (PCX) 

« 

m 

• 


PICT 

• 

m 

• 

® 1 

Windows Bitmap (BMP) 

m 

m 

• 


Kodak PhotoCD (PCD) 

<Sf 



© 

Core I Draw (CDR) 



O 

© 

Workg^mip support 

E-mail enabled 

o 

m 

m 

• 

Automatically route to workgroup 

D 

• 

m 

• 

Share native files between PC and Mao 

O 


3 

• 

Simultaneous viewing of presentation over LAN 

D 

• 

m 

O 

Lotus Notes support 

O 

3 

m 

• 

Read-only access to locked files 

o 

m 

m 

3 

Users maintain personal settings 

o 

m 

• 

m 

Miscellaneous features 

Slide bureau service 

o 

« 

• 

m 

Access to slide service from program 

L> 

• 

• 

• 

TWAIN-compliant 

• 

o 

3 

3 

Number of Undo levels 

100 

4 

10 

1 

Spelling checker 

• 

m 

• 

• 

Global search and replace text 

CpE)ccel 4.0, not 5.0 
'l/import only 

> 

'^export < 
• = yes; 

3 

jnly 

: 3 = no 

> 
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capabilities. With 1100 clip-art symbols 
and 21 page layouts, it offers the most di¬ 
versity to users. The smooth blending of 
gradients when using the 256-color-capa*- 
ble Video Seven card gives slides the most 
professional look of the tested programs. 

Freelance Graphics’ best asset is its 101 
unique templates, including the most in¬ 
teresting scenery and objects on the most 
eye-catching backgrounds. The on-screen 
look in 256 colors is less than desirable, 
even in VGA mode. 

Charisma looks the best in VGA dis¬ 
play of all the programs, but like Free¬ 
lance Graphics, it loses quality when 
switched to a 256-color display. The tem¬ 
plates are relatively simple, compared with 
those from Freehmce Graphics and Har¬ 
vard Graphics, but the more than 6CK>piece 
clip-art collection is diverse and of high 
quality. Charisma has the best-quality 
screen-show features, owing to its large 
number of effects, its sound clips, and lay¬ 
ering for Ihe most flexible slide builds. 

Harvard Graphics offers only 31 tem¬ 
plates, so it cannot match tlie diversity of 
the other programs. Although it has the 
smallest clip-art collection, the symbols are 
diverse and exhibit good quality. Hai’vtird 


About the h-oducts 

Charisttia 4,0 . 

....$495 

Micrografx, Inc. 

1303 East Arapaho Rd. 

Richardson. TX 75081 
(800) 733^3729 
(214) 234^1769 

Circle 1003 on Inquiry Cord. 


Harvard Graphics for Windows 3.0.... 

Software Publishing Corp. 

3165 Kifer Rd. 

P.O. Box 54983 

Santa Clara, CA 95056 
(408) 986-SOOO 

Cincle 1004 on Inquiry Card. 

....$395 

Lotus Froolance Graplrks for 
Windows 24L____ 

,...$495 

standard varsion, single-usar,,....,. . . . 

$395 

Lotus Development Corp. 

55 Cambridge Pkwy. 

Cambridge, MA 02142 
(800) 343-5414 
(617) 577^500 

Circle 1005 on Inquiiy Card- 


Miorosofl PowerPoint for 

Windows 4.0 .. ... 

....S339 

(estimated retail prEce) 

Microsoft Corp, 

1 Microsoft Way 

Redmond, WA 9SQ52 
(800) 426-9400 
(206) 882 3080 

Circle 1006 tm Inquiry Card. 
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Your PC goes Mac !! 

Macintosh HD floppy disks 

MacDisk® 

reads, writes and formats Macintosh 
1,44 MB floppy disks. 
Under Windows, file exchanges between Word, 
Excel, PageMaker, XPress, and other sibling 
applications, without any hardware modification. 



Macintosh SyQuest cartridges 

MacSQ® 

Reads/writes 44/88 MB Macintosh 
^Quest cartridges. 

Transfer of scan files, colour separations. 

Under Windows, supports ASPI-compatible 
adapters, and under DOS low-cost adapters and 
parallel port solutions (Puma, etc.). 

Even bigger Mac SCSI disks 



MacScuzzy®, 

a superset of MacSQ, also drives 128, 300 & 650 
MB magneto-optical cartridges, Bemoullis and 
even plain harcf disks (up to 1 GB). 

The ultimate solution for file exchanges ! 



Logicieis & Services DUHEM 
21. rue La Bruy^re - F-75009 PARIS (France) 

T^l. (+331) 49 70 04 55/Fax (+331) 49 70 04 56 
Free leaflet and demo disk. Offer good until supply lasts. 
MacDisk 125 $, MacSQ 200 $, MacScuzzy l45 $ 


Dealers & Distributors Welcome 
Ask for our very special conditions 
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to Our Subscribers 


F rom time to time we make the BYTE subscriber list available to 
other companies whose products or services would be of interest 
to our readers. We take great care to screen these companies, 
choosing only those who are reputable. Furthermore, subscriber 
names are made available for direct mail purposes only; telemarketing 
calls are stricdy prohibited. 

Many BYTE subscribers appreciate this carefully managed program, 
and look forward to receiving information of interest to them via the 
mail. While we believe this information is of benefit to our subscribers, 
we firmly respect the wishes of any subscriber who does not want to 
receive promotional literature. Should you wish to restrict the use of 
your name, please send your request (including your magazine mailing 
label, name, address, and subscription account number) to: 
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Subscriber Services 
PO Box 555 
Hightstown, I>jJ 08520 
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Graphics’ on-screen quality is good in both 
standard VGA and 256-color display. 

The Perfect Pitch 

The testers rated Charisma the most diffi¬ 
cult of the programs to learn and use. This 
is because the program does so much and 
does not rely on other products in a suite or 
bundled applets to supplement its features. 
Instead, Micrografx offers a well-designed 
interface that gives you icon access to all 
the program’s features. Charisma is not a 
particularly fast program, but it has the 
tools and effects to make visually excit¬ 
ing presentations, and its multimedia ca¬ 
pabilities are extensive. 

Harvard Graphics did not win in the 
testing primarily because it performed the 
slowest overall and had the lowest quality 
rating. It is, however, a well-rounded pro¬ 
gram with some innovative features. Its 
usability is good, due to the advisor sys¬ 
tem, and charting features are plenty. Har¬ 
vard F/X contributes advanced text and 
object manipulation and eye-catching ef¬ 
fects. And the conferencing feature will 
probably be emulated by other vendors. 

Not long ago, Lotus Freelance Graphics 
was ahead of the pack, but now the pro¬ 
gram needs a major upgrade to keep pace 
with the competition. It is still an easy pro¬ 
gram to use, and its speed is impressive, so 
it continues to do well overall. Compared 
with the relatively new versions of the 
other programs, it is hard not to notice its 
lack of advice in choosing a template and 
its lack of help in creating the content of a 
pre.sentation. Its drawing and charting op¬ 
tions are also somewhat limited. 

NSTL recommends Microsoft Power¬ 
Point as the best all-around program. Al¬ 
though all the test programs are quite good, 
PowerPoint is the easiest to learn and use, 
has the best quality, is fast, and has exten¬ 
sive features. The program includes beauti¬ 
ful. high-quality templates and an extensive 
clip-art collection. PowerPoint’s advanced 
presentation design aids are great for the 
inexperienced presentation author, yet do 
not get in the way of the more advanced 
presenter. ■ 

This report contains the partial results of a 
recent issue of Software Digest, a monthly 
publication of NSTL Inc. To purchase a com¬ 
plete copy of the report, contact NSTL at 625 
Ridge Pike. Conshocken, PA 19428, (610) 
94l-960(): fax (610) 941-9950; on the Internet, 
editors@nstl.com. Fora subscription, call 
(800) 257-9402. BYTE Magazine and NSTL 
are both operating units of McGraw-Hill Inc. 
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Audience Share 


Rroxima’s new Ovaition-i- 
up multimedlci 


G. ARMOUR VAN HORN 

B ill Cosby can sit down on an 
empty stage and hold our atten¬ 
tion. Most of us don’t have that 
gift. If he chose to show overhead trans¬ 
parencies, he could dump them all on the 
floor and get big laughs while rearrang¬ 
ing them. 1 know from experience that I 
gel another reaction entirely. 

Whether or not you have good commu¬ 
nications skills or comic timing, you can 
appreciate a little help in getting your point 
across. By projecting your PC or Mac dis¬ 
play onto a screen, a full-color, active-ma¬ 
trix presentation product by Proxima or a 
competitor can give you all the power of the 
computer when you are presenting infor¬ 
mation to a group, without the clumsiness 
of spilled overheads or upside-down slides. 

Proxima’s newest family of panels, the 
Proxima Ovation+ series, is a good match 
for the multimedia capabilities available 
with today’s desktop and portable systems. 
Two of the .series, the 842C ($5695) and 
the 846C ($6695), have LCD control cir¬ 
cuitry for displaying video and animation. 
All three Ovation-i- panels, including the 
MOC ($4995), can display bright, nearly 
24-bil color. Tlie 84()C and 842C have 8.4- 
inch active-matrix LCD panels; the 846C 
has a 9.4-inch panel that projects a larger 
image for bigger audiences. 

The 842C and 846C can handle NTSC, 
PAL, and SECAM video. In all other re¬ 
spects, the three Ovation-i- panels have the 
same features and options, including stereo 
sound inputs and outputs. The price in¬ 
cludes an infrared remote control, but you 
must send in your warranty card to get it. 
Options include the Proxima Cyclops 
Model 2050 interactive pointer system 
($495) with a plug-in sensor unit and an in¬ 
frared wand, and a laser pointer pen ($295) 
that also works with the Cyclops sensor 
eye. Both the Cyclops wand and the laser 
pen act as long-distance mice, giving you 
cursor control of graphical-presentation 
applications, with the wand at the screen 
and the pen from anywhere in the room. 

I reviewed an Ovalion-h 842C projec¬ 
tion panel, equipped with the optional Cy¬ 
clops 2050 system and the laser pointer. 
The Cyclops software was in beta testing. 


projootiofi painols do 


I attached the system 
to two 486 systems 
running different dis¬ 
play systems, and 
three Macintosh set¬ 
ups that included an 
AV model and a 
Power Macintosh. 
Used with Proxima’s 
Ovation-f 920WS 
($14,795), which has 
1280- by 1024-pixel 
resolution, the Cy¬ 
clops can also work 
with Sun worksta¬ 
tions running Solaris. 



The Proxima Ovation+ 842C projection panel comes 
with an infrared remote control (inset) that offers 
functions for controlling the panel and your presentation. 
Also shown is the optional laser pen that works with 
the Cyclops interactive pointer system. 


Finish Details 

The Ovalion+ 842C is a well-finished, 6.5- 
pound, 15- by 12.9- by 2.1-inch unit that 
sits on a standard overhead projector. Its to¬ 
tal weight is a little higher with power sup¬ 
ply, acces.sories, and cables. First-time .setup 
took me less than a half hour, and subse¬ 
quent setups took less than 10 minutes. 

Along one side of the panel are the dual 
sets of connections for stereo sound in and 
out, video inputs for S-VHS and an RCA 
jack for other video sources, a serial port 
for directly connecting a Micro.soft mou.se, 
a “mou.se out’’ pass-through port so that 
Cyclops users can control software through 
the serial port on the host computer, pass¬ 
through Macintosh and VGA outputs for 
driving the display of a desktop host com¬ 
puter, the connection accepting the host 
computer’s video output, and the power 
socket. The cables to connect the panel to 
.standard Macinto.sh video (DB-15 with 
sense pins) and VGA are included with 
the panel, with a hefty power brick and 
power cables of generous length. 

Cyclops buyers receive a cable to con¬ 
nect the Cyclops output to standard Intel/ 
PC .serial ports and a Y-cable to connect to 
the ADB (Apple De.sktop Bus) of a Mac¬ 
intosh. Standard equipment is an infrared 
remote control to activate the panel’s built- 
in on-screen menuing capability. 

To exercise the Ovation+ to its full po¬ 
tential, I installed the Cyclops option in the 
projection panel, a simple matter of slip¬ 
ping off a plastic cover and sliding the Cy¬ 
clops sensor unit into place in the projec¬ 



tion panel. The Cyclops 
eye is an electronic cam¬ 
era that watches the pro¬ 
jection area for the pres¬ 
ence of the red pointer 
from the Cyclops wand 
or the optional laser 
pointer. 


Up and Presenting 

Setup for a presentation 
includes several steps and a number of ca¬ 
bles, but the functions of each will be com¬ 
pletely obvious after you have u.sed the sys¬ 
tem a couple of times. After plugging in the 
Ovation-i- power cable, the first step is to 
plug the provided video cable from the LCD 
panel into your computer’s monitor con¬ 
nector. Optionally, you can plug a monitor 
into the panel. 

To provide you with remote control of 
the presentation software running on your 
computer, you ase a mouse connection from 
the panel to the PC serial port (Micro.soft- 
compatible) or via the Mac’s ADB port. 
You can use a serial mouse plugged into the 
panel or the optional Cyclops system. If you 
plan to alternate a video source with com¬ 
puter output, you connect a playback deck 
or other video source to the appropriate video 
inputs of the projection panel. 

The Ovation+ 842C displays 640- by 
480-pixel resolution, and the pass-through 
connection described above works with 
either Macintosh or PC systems set to that 
resolution. The Ovation-i- panels can also 
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With the Ovation+ infrared remote control, you can overlay the panel’s 
built-in configuration menu over the projected image. With the Cyclops 
pointer (shown) or the remote laser pointer, you can configure how 
Ovation-*- works, including color adjustments, or control the displayed 
applications with a mouse. 


display 800- by 600-pixeI images by se¬ 
lectively dropping pixels (this works best 
with graphics images rather than screens 
full of text). The Macintosh video cable 
supplied includes the sense pins necessary 
to set Quadra internal video controllers to 
that resolution. I was also able to install 
the Ovation-H as a .second monitor with the 
internal video on a Quadra 700; a NuBus 
video card supported the primary display. 

The Ovation+ panels have a palette of 
16.7 million colors, and Proxima claims 
that it can display the equivalent of 16.7 
million colors simultaneously by using the 
techniques of gray-scaling, dithering, and 
frame-rate modulation to fool the eye. If 
the result i.sn’t true 24-bit color, I found it 
passably close. 

Stereo audio is supported directly, but 
the system will take mono inputs and sim¬ 
ulate stereo output. You can plug the output 
from your sound card into the left input and 
the audio from your video deck into the right 
input and have the appropriate signal sent to 
both output channels. 

Eye of the Cyclops 

You must calibrate the 
Cyclops system for am¬ 
bient light and projec¬ 
tion di.stance. With the 
system on under the ex¬ 
pected lighting condi¬ 
tions, the remote con¬ 
trol is used to invoke 
the Cyclops calibration. 

Using either the wand 
or the laser pointer, you 
point and click on each 


comer of the screen in 
turn, and the Cyclops is 
then able to determine 
the relative location of 
future light clicks as long 
as the illumination level 
in the room does not 
change and you do not 
move the projector. 

You use the wand from 
immediately in front of 
the screen, with the LED 
tip touching the projec¬ 
tion screen. You can use 
the laser pointer from the 
back of a room of reason- 
able size, but it takes 
a steady hand to manip¬ 
ulate program menus 
accurately. The larger 
square buttons used in 
many tutorials should of¬ 
fer no problem. Although 
the ability to roam around the room with the 
remote control and the laser is appealing, I 
had difficulty contmlling small movements 
with the laser. 

Whether you use the LED wand or the 
la.ser pointer, manipulating items on-.screen 
takes a little getting used to. The prere- 
lea.se Cyclops software may explain some 
of the roughness. Operations became 
smoother with practice. 

An included program called Lightboard 
creates an overlay on the projected image, 
onto which you can draw with the wand, 
laser pointer, or attached mouse. You can 
use the remote control to turn on the 
Lightboard option. You then select from a 
palette of eight colors and easily highlight 
portions of the display, much like John 
Madden highlighting the progress of f(K>t- 
ball plays on television. You can switch 
the Ovations panel to straight white or 
black and use it for illustration, but the 
pointers do not support smooth drawing 
well enough for this to be very useful. 

The Ovation-k con¬ 
verts analog video 
sources (NTSC, PAL, 
or SECAM) to digital 
for display on its active- 
matrix LCD screen. 
The new Proxima pan¬ 
els do true scaling of 
PAL down to 640- by 
480-pixel resolution. 
For te.sting video, I u.sed 
a Sony Hi-8 S-Video 
camera and displayed 
the same source simul¬ 
taneously in three ways. 


About the Product 


Proxima Ovation-t- 842C .$5695 

(includes infrared remote-control and 
Mac or PC remote-control software: 
Cyclops Model A2050 ($495) and 
A90 laser pen ($295) pointing devices 
optional) 

Proxima Corp. 

9440 Carroll Park Dr. 

San Diego. CA 92121 
(800) 447-7694 
(619) 457-5500 
fax: (619) 457-9647 
Circle 1009 on Inquiry Card. 


I dubbed the output to VHS tape for play¬ 
back on a traditional TV set, captured the 
S-Video material with a Quadra 840AV 
and displayed the resulting QuickTime 
video in Adobe Premiere, and played the 
material directly from the Sony camera to 
the Ovation+. Although neither digitized 
version matches the results of modem tele¬ 
vision screens in color range and shadow 
detail, the Ovation-f proved to be a close 
match to the Quadra’s video, even when 
projected to many times the size. The re¬ 
mote control has a single button to cycle 
between the two video sources and the 
computer, making it easy to include taped 
video segments within a presentation. 

Projector Optics 

I should point out that, regardless of which 
projection panel you elect to buy, the qual¬ 
ity of the optics in the projector will be more 
harshly expo.sed in this application than with 
any other use of a projector. Where the pro¬ 
jector was well focu.sed, the display looked 
tack sharp, but the projectors I used for test¬ 
ing always left some areas of the presenta¬ 
tion out of focus. This is much more dis¬ 
turbing when you are displaying a typical 
computer interface than when you are dis¬ 
playing photographic matter. 

The manufacturer also suggests using 
a bright (3()(X) lumens or greater) projector. 
A complete LCD projector with built-in 
lamp and optics, rather than the LCD pan¬ 
el, might be a better choice if the quality of 
the overhead projectors available is not 
known. Proxima offers projectors with op¬ 
tional Cyclops interactive pointers as well, 
although there is both a weight and cost 
penalty to this approach. 

Conceptually, the possibilities of this 
system are great for presentations, com¬ 
puter training, and traditional classroom 
use. The ability to modify a pre.sentation 
moments before the lights dim might mean 
never apologizing for a misspelled word. 

The combination of full color and the 
interactive pointers takes computer pre¬ 
sentations to a new and important level. 
Although rather expensive for a single 
u.ser, the price should not be an obstacle for 
corporate, training, and educational uses. 
Proxima’s implementation of this system 
is complete, includes all the necessary ca¬ 
bles and batteries, and shows a thorough 
understanding of the application. ■ 


G. Armour Van Horn is a production artist as welt 
as a consultant and writer on electronic imaging 
and prepress. His studio is on Whidhey Island, 
northwest of Seattle. You can reach him on the 
Internet or BIX at vanhorn@bix.conu 
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dBase Does Windows 

Borland's Windows version of an industry-standard database adds objectsriented 
functionality and retains backward compatibility. But is it enough? 



for Window's qbjoct-orlented Query Designer lets you add tables and records to a query by 
dretggtng and dropping Itiem. Here^ the Query Designer is editing a query ot two tables, with the 
equivalent code displayed In the command windows. 


JIM CARLS 

L ong ago (that is, in the mid- 
1980s), dBase was a key weapon 
in the rebellion against mainframe 
DBMSes (database management systems)* 
As it earned the interest and then the de¬ 
votion of oppressed middle managers look¬ 
ing to capitalize on the PC, dBase built a 
huge following and grew more powerful 
through several versions* 

Then, alas, came dBase IV, the Jabba 
the Hut of database managers, a mem¬ 
ory-gobbling slug of a program with an 
inclination to choke on program code Loo 
modular for its taste. A hemorrhage of 
users followed. Then parent company 
Ashton-Tate was acquired by rival Bor¬ 
land IntemaiionaL Observers wondered 
if Borland would simply kill dBase, but 
even after the exodus, the dBase users and 
programmers remaining were legion. Bor¬ 
land released dBase IV 2.0, which finally 
ended the memory problems, but the pro¬ 
gram was still based on the waning DOS 
interface. 

Now that there is a Windows version 
of dBase, the question is whether the cur¬ 
rent incarnation of dBase can compete 
against the likes of Microsoft Access, Fox¬ 
Pro for Windows, and even Borland's own 
Paradox. 

Vital Signs 

The revamped dBase is a likely contender. 
For one thing, programs written in dBase 
111+ and TV will generally run as-is in the 
command window (which replaces the dot 
prompt of earlier versions). There are a 
few compatibility items you need to check, 
but these are clearly explained in the man¬ 
uals, a RE AD. ME file, on-Une help, and a 
module called the Component Builder. 
Problems are most likely to result from 
unlucky coding choices you made while 
developing under a previous version. 
Specifically, you might have used func¬ 
tion names and variable names that have 
since been added to the list of dBase key¬ 
words. If so, you'll have to change them to 
avoid conflicts. 

To take you beyond mere backwards 
compatibility, the Component Builder can 
convert some components (specifically 


.FMT, .FRM, and .LBL files and the menu 
definitions within .PRG files) into dBase 
for Windows code that takes advantage 
of the object-oriented Windows user in¬ 
terface. 

The new version is more than simply 
a Windows-interfaced version of dBase 
IV, The dBase language has acquired the 
features available in general-purpose lan¬ 
guages (e*g., C++ and other Xbase lan¬ 
guages, such as Clipper) that help you 
build flexible, rock-solid applications. 
These include a preprocessor, local and 
static variables, code blocks, and the abil¬ 
ity to use procedures or user-defined func¬ 
tions interchangeably wherever the lan¬ 
guage can accept an expression* 

dBase for Windows is an object-orient¬ 
ed development system, giving you the 
ability to declare your own object class¬ 
es. True, you can still write procedural 
dBase code until you retire, but you can 
also take advantage of the language ex¬ 
tensions to make the transition to OOP 
(objeci-oriented programming)* 

Although the manuals contain clear in¬ 
troductions to the subject, it is the Two- 
Way Tools feature that can really help 
smooth the OOP transition. With Two- 


Way Tools, the definitions of objects you 
create visually are stored as dBase code 
in separate tiles. You can create an object 
and then open, view, and even edit the re¬ 
sulting code file* Not only do you create 
your own examples* but you can easily do 
scarch-and-replace code changes that 
would be difficult using only a mouse-dii- 
ven interface. 

Creating a Sample Application 

Installing dBase is straightforward, un¬ 
less you don't have 21 MB of space on 
your hard disk for a full installation* My 
original disk set included a bad disk, but 
Borland’s technical support soon sent a 
replacement* The installation program 
checks for adequate space and lets you do 
a minimal install if you're too cramped 
for room. 

To get a feel for the new version, I cre¬ 
ated a basic billing system similar to what 
a franchised service organization, such as 
a pest-control or building-maintenance 
company, might use* The system required 
six tables organized around a central table 
to which services would be posted, billed, 
and paid. In order to provide the data nec¬ 
essary to create the service records, I set 
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dBase Does Windows 



ITie Form Expert provides help in designing four types of fornns. Here, 
the Form Expert makes a test guess at laying out a form in the least 
amount of space. In the window at right Is the program code generated 
when the fomi was created. 


Up reference tables for customers, fran¬ 
chisees, service types, billing-table head¬ 
ers, and billing-table contents. 

The first step in creating such a sys¬ 
tem in dBase is to set up a ''catalog,'^ a 
concept retained from earlier versions 
and equivalent to a “project"' in FoxPro 
and the more traditional “database” in 
Access. 

Although the command window gives 
you immediate access to all old (and new) 
commands, the easiest way to create any¬ 
thing is through the Navigator, which is a 
control panel similar to those in other 
Windows DBMSes. All files of a certain 
type in the system are grouped under an 
icon. Each list of files includes an unti¬ 
tled file, with which you can create new 
ones of that file type. Although a catalog 
is a file type, opening a catalog is like 
opening a subnavigator, which limits the 
file list to those in the catalog. For a quick 
introduction to setting up a system (or if 
you are brand new to databases), a set of 
interactive tutorials easily walks you 
through the process as you create your 
own flics. 

After establishing a catalog for my simi- 
pic system, 1 initialized a new table by 
clicking on the tables icon, then double¬ 
clicking on the untitled table. Anyone fa¬ 
miliar with dBase will be familiar with 
setting up the table fields, because the 
arrangement of name, type, width, deci¬ 
mals, and index fields is the same as it is in 
dBase IV. What is new is the ability to 
push a button and create a Paiadox table 
just as easily. 

Unlike some DBMSes, dBase does not 
store such things as valid clauses, foimiat- 
ting, or field labels in the 
table definition. Longtime 
dBase users will be accus¬ 
tomed to this approach, but 
if you're setting up a sys¬ 
tem that will be used by 
people unfamiliar with 
dBase, avoid giving them 
access to direct table edit¬ 
ing; stick instead to tlie eas¬ 
ier methods of using forms or a carefully 
crafted browse or query. 

Making Queries 

Unless you are working from an ex¬ 
tremely simple database design, you will 
create queries as the basis of your forms 
and reports. You use the Query Designer 
for this (see the screen on the previous 
page). It lets you add tables graphically to 
the query, order the records, pick fields, 
and set relationships among the tables. I 


clicked on the untitled 
query in the query list to 
create a general-purpose 
nonfiltered query for use 
with the services table. 

The system automati¬ 
cally prompts you for a 
file to use as the basis 
of the query, in this case 
the services table. 

To add other files* you 
choose an icon from the 
speedbar. Once you've 
decided how files in the 
query should be related, 
you make the connection 
by dragging from the 
parent file to the child 
file. When you do, a dia¬ 
log box appears in which 
you ,set the specifics of the relation, in¬ 
cluding referential integrity, which pre¬ 
vents the child records from becoming or¬ 
phans if someone tries to delete the parent* 

Form Designer 

Since version IV, dBase has had reason¬ 
ably good fonn-design tools. In the Win¬ 
dows version, these have been enhanced to 
make good use of the graphical interface 
and the program's object orientation. The 
Form Designer eliminates much of the 
manual coding that the older DOS ver¬ 
sions of dBase required. 

You can choose to create a form man¬ 
ually, or you can use the Form Ex|^it (see 
screen), which can automatically fill in 
items in the Form Designer. You can cre¬ 
ate four types of forms with the Expert: 
columnar, form, browse, and one-lo-many. 

The columnar and browse 
formats will be familiar to 
experienced dBase users. 
The form layout makes a 
best guess at laying out a 
form with the least wasted 
space, resulting in a rec¬ 
tangular group of fields 
and labels. The one-to- 
many format is a columnar 
layout in which the Expert embeds sub¬ 
forms to display multiple records from a 
linked table. Such a form might review 
unbilled services for each customer prior 
to invoicing, for example. 

1 created two sample forms for the in¬ 
voicing system: one to review and edit ser¬ 
vice records, and another to preview cus¬ 
tomer billings. I used the form layout for 
the service-record form and created a rea¬ 
sonably clean-looking layout that could 
be used for data entry or editing. 


t found two problems in the resulting 
form, which was required to verify three 
secondary key entries (the customer \D, 
the service code, and the franchisee ID) 
during creation of a service record. But 
when 1 added these three fields to the form, 
they appeared as simple input fields like 
the others, even tliough I'd set up a relation 
to the coiresponding file via those fields. 
Although you can delete the field from the 
form and replace it with a Combo Box, 
the Combo Box doesn't let you enter a 
new code. Any Windows database should 
offer a form object with specific properties 
that provide access to a related file via 
both a pick list or a call to another form. 

I was also disappointed to find that the 
form, which included about 35 fields 
drawn from an unfiltered query of four 
files, seemed slow to appear, even though 
my test machine was a 486SX with 12 
MB of RAM, Scrolling through records 
was reasonably quick (although slow com¬ 
pared to, say, a DOS Clipper screen), but 
a move to the top of the file could take 
up to 10 seconds. The speed increased to 
roughly a half second after I rephrased 
the query. A change in the order of the 
records and indexes may have caused the 
improvement. 

I did, however, like the automatic sizing 
of the fomt'.s design grid to match the font 
in effect. This seemed to be easier to work 
with than one of arbitrary size like that 
found in Microsoft Access. 

The other form I created was for pre¬ 
viewing billings. It employed the one-to- 
many formal to display data from a query 
designed to show only eligible services 
for each customer. The Form Expert gen¬ 
erated this without any problem* producing 
a layout with space for information about 
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At the Point of Sale < • • 


On the Factory Floor * - * 


No matter how good an operating system may look on paper, 
it's got to deliver the goods at run time. When you're hit with 
miJlions of credit-card transactions a day, or busy retail checkouts 
that jiisL can't quit, you need an OS you can count on. With QNX, 
you get tesponsive. reliable performance. Industry-standard tools. 
And the flexibility to run on everything from handheld devices 
(with full GUI support) to enterprise-wide networks. 


Automation applicadons would grind to a halt without the 
tried-and-true fuiictions of a real realtime OS. Like priority- 
driven preemptive scheduling. And executive-class context 
switching (QNX clocks in at 5 psec on a 66MHz 80486). From 
automotive plants to nuclear power facilitieSp QNX has been 
keeping tliousands of mission-critical applications up and 
running around the clock for years. 



On the Information Highway . . . 

News travels quickly. So does entertain mem, online education, 
or any other kind of information you need to move. With our 
built-in fault-tolerant networking, robust filesystem, and high- 
performance X Window System (155,000 Xstones), no wonder 
developers depend on QNX for call routing, text-to-speech, 
video-on-demand, and other computer telephony applications. 


In Hospitals and Labs . * , 

Healthcare workers don't have time to wait for vital data. 
Which Is why QNX is at the heart of a wide variety of 
performance-critical applications. From automated patient 
charting To medical imaging, QNX gives developers the 
competitive edge to build cost-effective products on standard 
platforms that can outperform costly high-end systems. 
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each cosiomer al the top and a browse dis¬ 
play of services below that If designed 
properly, this base form would make it 
easy to manage service billings from a sin¬ 
gle screen. 

What’s on the Menu 

If you are developing a full DBMS, the 
Menu Designer, which is a subfunction of 
the Form Designer, offers a simple tool 
for creating the menus you’ll need. Once 
you call it Menu Designer presents a blank 
space in the top left comer of an empty 
menu. You simply fill out the options you 
want, moving across to create a menu bar 
item or down to create items on a drop¬ 
down menu. In the latter, tabbing to the 
right creates a cascading menu item. Once 
you’ve established the layout, you can edit 
the properties of each item to make the 
menu operaiionaL You can set the menus 
to replace the normal dBase menu or to 
reside inside a form window. 

Reports from the Field 

Reporting functions in dBase for Windows 
are provided hy a capable third-party pack¬ 
age, Crystal Reports for dBase, which is al¬ 
most seamlessly integrated with the main 
program. Like many band-oriented Win¬ 
dows report writers, it provides full control 
over formatting, such as multiple fonts, 
graphics elements, and report sections, 
with drag-and-drop ease. You can place 
any dBase field type in a report, includ¬ 
ing memo fields, graphics, and OLE ob¬ 
jects (you should probably limit OLE ob¬ 
jects, though, to those your printer can 
understand). 

There’s also good news for profession¬ 
al developers, who will be able to distrib¬ 
ute applications freely with the $495 Dis¬ 
tribution Kit, Also, a $10 ODBC socket 
kit facilitates access to ODBC data sources. 

It appears that faithful dBase users have 
been rewarded for iheir patience. dBase 
for Windows preserves their years of in¬ 
vestment but propels them firmly towards 
the future of databa.se software. Its com¬ 
patibility, Windows interface, and object 
orientation establish it as a big-league 
player right beside other popular DBMSes 
such as Paradox and Access, If Borland 
can resolve some of the speed problems 
(which may happen when a compiler ap¬ 
pears), dBase could regain its status as a 
real killer app. M 


Jim Carh is a conKultant, developer, tindfree- 
ianee writer living in MemphiJi, TN. He can he 
reached on {he Internet at 75035.3622@com¬ 
pose rve.com or on BIX c/o **editors ." 
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19 [ j Other (explain): 


0. My responsibilities require that I be involved with the 
following operating system environments (check all that apply): 
20[ (DOS 
21( IOS/2 
22[ ) Mac/OS 


23 [ (UNIX (any, including Solans) 

24 (] Windows 
251 ) Windows/NT 

26 (] NetWare 

27 [ j Other (please describe): 


E. The number of employees at my location and company-wide 
area (check one m each column): 



At My 

Company- 


Location 

Wide 

10,(X)0or more 

28(1 

33(1 

5,00010 9,999 

29(1 

34(1 

1,00010 4.999 

30(1 

35(1 

1X10 999 

31(1 

36(1 

Under IX 

32| 1 

37(1 


January 1995 | 90 97 98 | 

Valid until March 31, 1995 


inquiry Numben 188-374 


817 818 819 820 821 822 823 824 825 
834 835 836 837 838 839 840 841 842 
851 852 853 854 855 856 857 858 859 
868 869 870 871 872 873 874 875 876 
885 886 887 888 689 890 891 892 893 
902 903 904 90S 906 907 908 909 910 
919 920 921 922 923 924 925 926 927 


826 827 828 829 830 831 832 833 

843 844 845 846 847 848 849 850 

860 861 862 863 864 865 866 867 

877 878 879 880 881 882 883 884 

894 895 896 897 898 899 900 901 

911 912 913 914 915 916 917 918 

928 929 930 931 932 933 934 935 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

IX 

IX 

190 

191 

192 

IX 

194 

IX 

IX 

197 

IX 

IX 

200 

201 

202 

2X 

204 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

X 

X 

X 

31 

32 

X 

34 

2X 

2X 

207 

2X 

209 

210 

211 

212 

213 

214 

215 

216 

217 

218 

219 

220 

221 

35 

X 

37 

X 

X 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

X 

51 

222 

223 

224 

225 

226 

227 

228 

229 

2X 

231 

232 

2X 

234 

2X 

2X 

237 

2X 

52 

53 

54 

5S 

X 

57 

X 

X 

60 

61 

62 

63 

64 

X 

X 

67 

X 

2X 

240 

241 

242 

243 

244 

245 

246 

247 

248 

249 

2X 

251 

252 

253 

254 

2X 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

X 

81 

82 

X 

84 

X 

2X 

257 

2X 

2X 

2X 

261 

262 

2X 

264 

2X 

2X 

267 

268 

2X 

270 

271 

272 

X 

87 

X 

X 

90 

91 

92 

93 

94 

95 

96 

97 

96 

99 

IX 

101 

102 

273 

274 

275 

276 

277 

278 

279 

2X 

XI 

262 

2X 

284 

285 

2X 

287 

2X 

289 

m 

104 

IX 

IX 

107 

IX 

IX 

110 

111 

112 

113 

114 

115 

116 

117 

118 

119 

2X 

291 

292 

2X 

294 

295 

296 

297 

298 

299 

XO 

301 

X2 

X3 

304 

3X 

3X 

120 

121 

122 

123 

124 

125 

IX 

127 

IX 

IX 

IX 

131 

IX 

IX 

134 

IX 

IX 

307 

306 

309 

310 

311 

312 

313 

314 

315 

316 

317 

318 

319 

320 

321 

322 

323 

137 

IX 

IX 

140 

141 

142 

143 

144 

145 

146 

147 

148 

149 

IX 

151 

152 

IX 

324 

325 

326 

327 

328 

329 

3X 

XI 

X2 

3X 

334 

3X 

X6 

337 

3X 

3X 

340 

154 

156 

IX 

157 

IX 

150 

IX 

161 

162 

163 

164 

IX 

IX 

167 

IX 

IX 

170 

341 

342 

343 

344 

345 

346 

347 

348 

349 

3X 

XI 

X2 

X3 

354 

X5 

3X 

357 

171 

172 

173 

174 

175 

176 

177 

178 

179 

IX 

181 

182 

IX 

184 

IX 

IX 

187 

3X 

3X 

3X 

XI 

362 

3X 

364 

3X 

3X 

X7 

ax 

X9 

370 

371 

372 

373 

374 

Inquiry 1 

Numbers 37S-661 











Inquiry 1 

Numbers 562-748 











375 

376 

377 

378 

379 

3X 

XI 

X2 

383 

384 

385 

3X 

X7 

3X 

3X 

J90 

XI 

562 

5X 

564 

5X 

5X 

567 

5X 

569 

570 

571 

572 

573 

574 

575 

576 

577 

578 

392 

393 

394 

3X 

CKrO 

X7 

398 

3X 

400 

401 

402 

4X 

404 

405 

4X 

407 

4X 

579 

SX 

XI 

5X 

5X 

584 

5X 

5X 

587 

5X 

589 

5X 

XI 

592 

5X 

594 

5X 

409 

410 

411 

412 

413 

414 

415 

416 

417 

418 

419 

4X 

421 

A22 

423 

424 

425 

5X 

597 

596 

599 

600 

XI 

602 

X3 

604 

605 

6X 

607 

&06 

609 

610 

611 

612 

426 

427 

428 

429 

4X 

431 

432 

4X 

434 

4X 

4X 

437 

4X 

4X 

440 

441 

442 

613 

614 

615 

616 

617 

618 

619 

620 

XI 

622 

623 

624 

625 

626 

627 

628 

629 

443 

444 

445 

446 

447 

448 

449 

4X 

451 

452 

453 

454 

4X 

4X 

457 

4X 

4X 

6X 

XI 

632 

6X 

634 

6X 

6X 

X7 

6X 

6X 

640 

641 

642 

643 

644 

645 

646 

460 

461 

462 

463 

464 

4X 

4X 

467 

4X 

469 

470 

471 

472 

473 

474 

475 

476 

647 

648 

649 

6X 

XI 

652 

6X 

654 

SX 

6X 

657 

6X 

X9 

6X 

XI 

662 

6X 

477 

478 

479 

480 

481 

482 

483 

484 

4X 

4X 

487 

4X 

489 

4X 

491 

492 

4X 

664 

6X 

6X 

X7 

6X 

6X 

670 

671 

872 

673 

674 

675 

676 

677 

678 

679 

680 

494 

495 

4X 

497 

498 

4X 

5X 

XI 

502 

5X 

504 

X5 

5X 

X7 

5X 

5X 

510 

XI 

6X 

6X 

684 

6X 

6X 

687 

X8 

689 

6X 

691 

692 

6X 

694 

6X 

6X 

X7 

511 

512 

513 

514 

515 

516 

517 

518 

519 

5X 

521 

522 

5X 

524 

525 

5X 

527 

6X 

699 

700 

701 

702 

7X 

704 

7X 

7X 

707 

706 

709 

710 

711 

712 

713 

714 

528 

529 

5X 

XI 

532 

533 

534 

5X 

5X 

537 

5X 

5X 

540 

541 

542 

543 

544 

715 

716 

717 

718 

719 

720 

721 

722 

723 

724 

725 

726 

727 

728 

729 

7X 

731 

545 

546 

547 

548 

549 

5X 

XI 

552 

5X 

554 

5X 

5X 

X7 

5X 

X9 

5X 

XI 

732 

7X 

734 

7X 

7X 

737 

7X 

7X 

740 

741 

742 

743 

744 

745 

746 

747 

748 

Inquiry 1 

Numbers 749-035 











inquiry 1 

Numbers 936-1122 











749 

750 

751 

7M 

7X 

754 

7X 

7X 

757 

7X 

759 

7X 

761 

762 

7X 

764 

7X 

9X 

X7 

9X 

939 

940 

941 

942 

943 

944 

945 

946 

947 

948 

949 

9X 

XI 

952 

7X 

787 

7X 

769 

770 

771 

772 

773 

774 

775 

778 

777 

778 

779 

7X 

781 

762 

9X 

954 

9X 

9X 

957 

OX 

959 

9X 

XI 

962 

9X 

964 

965 

X6 

X7 

968 

969 

7X 

784 

7X 

7X 

787 

7X 

7B9 

790 

791 

792 

793 

794 

795 

796 

797 

798 

799 

970 

971 

972 

973 

974 

975 

976 

977 

978 

979 

9X 

981 

982 

9X 

984 

9X 

9X 

800 

XI 

802 

803 

804 

8X 

8X 

X7 

8X 

8X 

810 

811 

812 

813 

814 

815 

816 

987 

9X 

9X 

990 

XI 

992 

9X 

994 

9X 

9X 

997 

9X 

9X 

1000 

1001 

1002 

1000 


10041005 1006 1007 100810081010 1011 1012 1013 1014 1015 1016 1017 1018 1019 1020 

1021 1022 10231024 102510261027 1028 1029 1030 1031 1032 10331034 1035 1036 1037 

10381039 10401041 104210431044 1045 1046 1047 10481049 10501051 1062 1053 1054 
10551056 1067 1058 1059 10601061 1062 1063 1064 10651066 10671066 1069 1070 1071 

10721073 1074 1075 1076 10771078 1079 1080 1081 10821083 10841085 1086 10871088 

10691090 1091 1092 109310941095 1096 1097 1098 10991100 1101 1102 1103 11041105 
11061107 11081109 111011111112 11131114 1115 11161117 11181119 11201121 1122 


Inquiry Numbers 1123-1309 

11231124 11251126 112711281129 11X1131 1132 11X1134 11X11X 113711X11X 
11401141 11421143 114411451146 1147 1148 1149 11X1151 115211X 1154 115611X 
115711M 11X11X 1161 116211X 11641166 1iai16711X 11X1170 1171 11721173 
11741175 11761177 1178117911X 1181 1182 11X 118411K 11X1187 llffl 11X11X 
11911192 11X1194 11X11X1197 11X11X 1200 1201 1202 12X1204 12X 12X1207 
12X12X 12101211 121212131214 12151216 1217 12181219 12201221 122212231224 
12251226 12271228 122912X1231 1232 12X 1234 12X12X 12371238 12X 1240 1241 

12421243 1244 1245 1246 12471248 1249 1250 1251 12521253 12541255 1256 12571258 

125912X 1261 1262 12X12641265 12X1267 12X 12X1270 1271 1272 1273 1274 1275 

12761277 1278 1279 12X12811282 1283 1284 12X 12X1287 12X12X 12X 1291 1292 

12X1294 12X12X 129712X12X 13X1301 1302 13X1304 13X13X 1307 13X13X 


Inquiry Numbers 1310-1489 

13101311 13121313 131413151316 13171318 1319 13201321 13221323 1324 1325 1326 
13271328 1329 13X 1X1 133213X 1334 1335 13X 133713X 1339 1340 1341 1342 1343 

13441345 1346 1347 1348 13491350 1X1 1362 1353 13541355 13661367 1358 1369 1360 

13611362 13X1364 1365 13X1367 13X 13X 1370 1371 1372 1373 1374 1375 13761377 

13781379 13801X1 1382 13831384 13X 13X 1367 13X13X 13901X1 1392 13931394 

13X13X 130713X 139914X1401 1402 14X 1404 14X14X 140714X 14X 14101411 

14121413 14141415 141614171416 1419 1420 1421 14221423 14241425 1426 14271428 

142914X 1431 14X 14X143414X 14X 1437 14X 14X1440 1441 1442 1443 1444 1445 

14461447 1448 1449 145014511452 1453 1454 1455 14561457 14581459 1460 1461 1462 

14X1464 146514X 146714X14X 1470 1471 1472 14731474 14751476 147714781479 
14801481 148214X1484148514X14871488 1489 




























FREE PRODUCT INFORMATION 


For free product information from companies featured in this issue, 
circle the appropriate inquiry number below and mail this card today. 
For quickest response, fax to 1-416-620-9790! 
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1.For FREE 
product 
information 
from 

individual 
companies, 
circle the 
corresponding 
inquiry 
numbers on 
the Response 
Card! 


2. Print Your 
Name and 
Address 

Answer questions "A“ 
through "E" and mail 
or fax card to 
1-416-620-9790 


3. Product 
information 
will be rushed 
to you from 
the selected 
companies! 


X O "O 
CD £2. oT 
o 

CD CQ CD 
CD 

















SUBSCRIBE TO BYTE!-•) 

With BYTE, you can compete more effectively in complex global markets... 


Vr |h ^ 1 want to receive BYTE for a full year. 12 monthly issues plus 
1 L ^ the FREE Annual Special Supplements. 

Payment method — charge my subscription to: 

□ Visa □ Access/Eurocard/MastciCard □ American Express 

Card No._Expiry date. 

Signature 


or □ I enclose payment now 
Name_ 


Title. 


Address 


Code 


Country 


Please allow 8-10 weeks for processing. Thank you. 

If you pay with your credit card, you will be billed in your local currency. 




i 


T\ 1 




or □ I enclose payment now 
Name _ 


Title 


Address 


.Code. 


Country 


Please allow 8-10 weeks for processing. Thank you. 

If you pay with your credit card, you will be billed in your local currency. 


/ Tick your subscription price 


Please lick one box: 

Fast Surface Delivery 

□ £35 United Kingdom 

□ 120DM Germany 

□ 4l2Fr France 

□ 136 Guilders Netherlands 

□ 102 SFR Switzerland 

□ 88,980 Lire Italy 

□ $US60 Non-European Countries 


1895221 


Air Delivery 

□ £46 United Kingdom 

□ I6()DM Germany 

□ 549Fr France 

□ 181 Guilders Netherlands 

□ 136 SFR Switzerland 

□ 118,640 Lire Italy 

□ $US85 Non-European Countries 


IB95379 


Your satisfaction is GUARANTEED! 
If you are dissatisfied, cancel anytime 
for a refund on all unmailed issues. 






C W 1 want to receive BYTE for a full year. 12 monthly issues plus 
JL L the FREE Annual Special Supplements. 

Payment method — charge my subscription to: 

□ Visa □ Acccss/Eurocard/MasterCard □ American Express 

Caid No._Expiry date_ 

Signature_ 


/ Tick your subscription price 

Please lick one box: 1B95221 

Fast Surface Delivery 

□ £35 United Kingdom 

□ 120DM Germany 

□ 4I2Fr France 

□ 136 Guilders Netherlands 

□ 102 SFR Switzerland 

□ 88,980 Lire Italy 

□ $U$60 Non-European Countries 

IB95379 

Air Delivery 

□ £46 United Kingdom 

□ 160DM Germany 

□ 549Fr France 

□ 181 Guilders Netherlands 

□ 136 SFR Switzerland 

□ 118,640 Lire Italy 

□ $US85 Non-European Countries 


Your satisfaction is GUARANTEED! 
If you are dissatisfied, cancel anytime 
for a refund on all unmailed issues. 








and receive up to date information on new products and emerging technologies. 

^ SUBSCRIBE TO BYTE!-») 






































P.O.Box 72 

Galway 

IRELAND 



Place 

Stamp 

Here 




BVTE 


RO.Box 72 

Galway 

IRELAND 














Reviews 


Software 


Internet with Style 


Netisoape Oommunioa'tions rebuilds 'the World Wide Web 


BEN SMITH 

T he threads that form the Internet 
hang like cobwebs, reaching out to 
connect this tenuous community 
of people and resources. Tools for find¬ 
ing and retrieving information and for con¬ 
tacting and communicating with the sys¬ 
tems and users differ greatly, reflecting 
their varied origin. Each has its own pur¬ 
pose, interface, operations, and syntax. 
Most of the tools are command-driven. 

Mosaic was designed and built by Marc 
Andreessen and a team at the University of 
Illinois at Champaign/Urbana-hosted 
NCSA (National Center for Supercom¬ 
puting Applications). It is the first Internet 
interface that combines the hypertext 
browsing of WWW (World Wide Web), 
the file retrieval of ftp, and numerous im¬ 
age viewers under one GUI. (For more in¬ 
formation, see “Mosaic: Beyond Net Surf¬ 
ing” on page 75.) 

The NCSA Mosaic browser not only 
runs on Unix workstations but also—and 
more important—on Windows PCs and 
Macs. Conceptually, it has what is needed 
to make a commercial Internet resource 
palatable enough to be marketable. When 
it was first shown to the public. Mosaic 
was an instant success. Now Andreessen 
and most of the team have rebuilt NCSA 
Mosaic so that it is industrial strength and 
commercial grade. It is called Netscape. 

Fast, Friendly, and Free 

Mosaic primarily works with HTTP, the 
core of WWW. HTTP is the result of an ef¬ 
fort initiated primarily through CERN, the 
European Particle Physics Laboratory in 
Geneva, Switzerland. The servers don’t 
need to be supercomputers; any Unix sys¬ 
tem will suffice, and there are now servers 
for operating systems such as Windows 
NT and even DOS. Mosaic clients, often 
called browsers or viewers, can be as sim¬ 
ple as a PC running Windows. 

Traditionally, the performance bottle¬ 
neck has been the connection between 
servers and clients. NCSA Mosaic was in¬ 
tended to be a prototype, a proof of con¬ 
cept. It was developed for networks pro¬ 
viding 1 ()-Mbps or better, not your typical 
connection to the Internet. The reasons for 
this high bandwidth requirement are Mo- 
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Not only does Netscape Communications' 
Netscape {right) look better than NCSA 
Mosaic derivatives (left), it Is faster. With only 
a 14.4-Kbps connection, you can get the 
apparent performance of Ethernet. 


I RONIN HOUSE 


Is an independext coeptrativt ymrkctHrtr tor ooctrect progremoiere. computer vHsts. 
end freelanoe wriiers whose focus is the i rJ-’tfnei The locitionof ROMN HOUSE'S 
phjfficel office is 1 Reynolds Drive in Peterborou^ New Hampshire. USA. but the 
cresSive people who are pert of Ronin House are distributed eround the globe. They 
work, loigether by telecomnuilng over the Internet. 

ROMN HOU^ ertists sod engineers take greet pride in the fact thss their designs 
and impleinenttflonB haw help^ mer^oommocial nd educsilonal orgsnizsclocis 
both cresle a better im^ge on the Irtemet and better use the Internet as aresource^ 

ROMN HOitSE takes its name from the (reeianoe samuri warrion who were free to 
help the small villiiges protect themaelves from ruthleas bandits and warlords. Becauae 
of the i\-^rur. 'a training, aeomWnationof warfare, art. science, and retigioa th^often 
were able to provide education for their clients as well m fight for them. 


Document Done. 


r 


tons across the bottom 
of the main window 


saic’s computing and communications 
model and its appealing incorporation of 
digital multimedia elements. 

Like mo.st Internet utilities, the devel¬ 
opment of NCSA Mosaic virtually stopped 
at the conceptual level. As a result, most of 
the attempts by commercial software pub¬ 
lishers to clean it up and make an efficient, 
robust commercial product of it have not 
eliminated its basic design flaws. 

Netscape Communications, a company 
formed from mo.st of the original Mosaic 
team and under the business tutelage of Jim 
Clark, founder of Silicon Graphics, has 
changed Mosaic from the bottom up. While 
maintaining conformance with WWW 
structures and existing servers, it has com¬ 
pletely rewritten the Mosaic browser/viewer 
as well as the HTTP server. The products 
are Netscape (the browser/viewer) and Net- 
site (the server). 

A Better Browser 

Netscape is both visually more appealing 
and operationally more functional than the 
original NCSA Mosaic. The labeled but- 


have been replaced with iconic buttons at 
the top. Menus are easier for the novice 
to learn because they follow common mod¬ 
els (e.g., the leftmost drop-down menus 
are File and Edit). 

The File menu is much simpler—only 
nine items. The important selections that 
were part of NCSA Mosaic’s 16 File op¬ 
erations have been distributed over new 
drop-down menus. For example, the Re¬ 
load and Refresh menu items now reside 
in a drop-down menu called View, along 
with a handy function for people devel¬ 
oping documents for WWW—Source, a 
sepEirate window for viewing the HTML 
(Hypertext Markup Language) source code 
of the current page. 

The Preferences screen incorporates 
some of the fine style of the NextStep user 
interface. Through it, you can configure 
your browser in nearly 50 ways, but with¬ 
out having to hand-edit a complex config¬ 
uration file. 

Many of the technical-information dis¬ 
plays can be turned off to give a less-clut¬ 
tered look. Netscape Communications’ 
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viewer/browser has been carefully de¬ 
signed for the nontechnical user rather than 
for computer scientists, engineers, and 
physicists* However, the improved user 
interface is noi nearly as important as the 
performance improvements. 

Without requiring anything different 
from the httpd server, Netscape has not 
only made the document-retrieval process 
faster by a factor of 10, it also makes the 
apparent speed (for the user) instantaneous. 
The goal was to bring the optimum band¬ 
width requirements down from 10-Mbps 
Ethernet speed to a level that is more re¬ 
alistic for the majority of Internet connec¬ 
tions: 14*4 Kbps—that of a PPP or SLIP 
connection over voice phone lines. 

By displaying part of the document be¬ 
fore its transfer is complete, there is an 
improvement in perceived performance* 
But there are some real performance im¬ 
provements as well, achieved through a 
trimmer screen layout, better network com¬ 
munications libraries, automatic caching 
of previous pages, and streaming and com¬ 
pression techniques built into the client. 

Perhaps the most amazing thing about 
Netscape is the price. It"s free for non¬ 


commercial users, just like the original 
NCSA Mosaic. 

Industrial Strength 

If the browser/viewer is free, how does 
the company expect to make any money? 
The answer lies in its servers, replacements 


About the Products 


Mosaic NotSCaiM .. iree for noncommercial u$ors 

Mosaic Notsito Coimnuntcatlons 
Sorvor...„.„S 1495 Introductory, $5000 list 

Mosaic Notsito 

Commerce Server ..*,...**....$25,000 

Netscape Communications Corp. 

650 Castro St., Suite 500 
Mountain View, CA 94041 
(415) 25A1900 
fax: (415) 254-2601 
Circle 1167 oii Inquiry Card. 


for the complex-to-install-and-configure* 
ubiquitous httpd. Netscape Communica¬ 
tions has two versions: Netsite Commu¬ 
nications Server and Netsite Commerce 
Server. The first of these is simply a more 
robust and efficient httpd, one for which 
you can get technical *support. 


Unlike many other WWW servers, it 
doesn't require that your seiTer already be 
attached to the Internet to access docu¬ 
mentation. In fact, you can easily set up a 
private web for distributing information 
in your organization. 

The effictency that Netsite includes is 
one that any commercial-grade WWW in¬ 
formation provider is going to need: a bel¬ 
ter computing model that scales well to 
heavy request loads and client connec¬ 
tions* The generic httpd required a new 
process for every WWW data request. The 
creation and destruction of processes and 
communications sockets are heavy bur¬ 
dens on the operating system. This load 
may not be noticeable when there are only 
a few every second, but if the requests are 
dozens or even hundreds a second, any 
system is going to he brought to its knees* 

Netsite *servers use a different model, 
where a configurable number of server 
processes are always running. Because 
they all use shared libraries (the operating 
system must support this), the server 
processes use less total memory than in 
other popular servers. The server also 
has built-in routines for handling image 
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An emulator on its own 
will get you 
nownere 

fEist 


SmarTerm includes 
the protocol slacks. 


"marTerm gives you everything you 
to connea your PCs to UNIX, 

VMS or Data General hosts. You just 
'SmarTerm and go.' 

It's a really radical idea, like selling 
a car with wheels. So radicdy in 
fact, SmarTerm is the only 
software that gives you the 
complete connectivity, high 
performance, and ease of use 
you need, ail in one. 

SmarTerm products all consist 
of the most precise terminal emulation available, plus free SmarTerm 
TCP/IP and LAT stacks and NDIS and ODI support. (You wouldn’t expea 
to pay extra for the wheels on your car, would you?) 

On top of this, SmarTerm’s pioneering corporate support tools and 
utilities make the software cost effective and quick to run by automating 
common tasks. You can use your mouse in host applications, record scripts, 
use drag-and-drop FTP, and more - so much more than any other 
connectivity package. 

Find out how to 'SmarTerm and go' with the complae host connectivity 
software. Call Pcrsoft now at 1-800-EMULATE (1-800-368-5283). 


All SmarTerm* for Windows 
products include: 

• SmarTerm TCP/IP as a Windows Sockets DLL 

• Individual or centralized TCP/IP management 

• Drag-and-drop FTP 

• Pop-up keyboards 

• User-definable button palettes 

• True Multiple Document Interface 
• Connections directory 
• Script recorder 

• Simplified keyboard remapping 

• SmartMouse™ programmable mouse support 

• Customizable help system 

• On-screen toolbox 

SmarTerm products are also available for DOS. 


Persoft. Inc., 465 Science Drive, P.O. Box 44953, 
Madison, Wisconsin 53744-4953 USA. 

Tel: (608) 273-6000 Fax: (608) 273-8227. 
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CONNECTIVITY SeXUnONS 

CXDS • Windows • Eitiernel • Token Ring 


Pcrsoft Europe, Lower Woodend Bams, Fawlcy, Hcnlcy-on-Thamcs, 
Oxfordshire, RG9 6JF, England. 

Td: 0491 638090 Fax: 0491 638010 


01994 iVrsoft, Inc. All righo reserved. Pcrsoft and SmarTerm arc regmered trademarks and SmaitMoax is a trademark of Pertoft, Inc, All other trademarb mentioned arc properties of their rcspoctric companies. 
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Internet with Style 


components of HTTP communications. 

While it is common practice to extend 
WWW servers with external scripts and 
executable programs using WWW's CGI 
(Common Gateway Interface), frequent 
requests to these external programs can 
result in the same kind of system overload 
as spawning a new process for each new 
request. Netsite servers are designed to 
have these extensions run under the same 
process as the server through the use of 
dynamic program module loading. 

The design criteria for Netscape Com¬ 
munications* WWW servers are focused 
on providing the greatest number of ser- 
vices with the least impact on the server's 
system resources. Many of the system re¬ 
quirements have only recently become 
available on modern Unix systems and 
won't be realizable on older sysiems that 
have no support for dynamic loading and 
shared libraries. 

Commercial Grade 

The second version of the server, Netsite 
Commerce Server, has a special strength— 
secure cijmmunications and server authenti¬ 


cation. This lets commercial Internet ser¬ 
vice providers and their customers carry 
on secure transactions over the Internet. 

The Netsite Commerce Server is Net¬ 
scape Communications* most important 
product because it offers the basic re¬ 
quirements for secure transactions over 
the otherwise open-for-snooping-and- 
spooilng Iniemet. The authenticated and 
secure communications link is achieved 
as a wrapper (using RSA encryption and 
digital signatures) to the client/server com¬ 
munications. The underlying server and 
client protocols remain the same. 

Tlie design is similar to PGP (see “Pret¬ 
ty Good Privacy** in the July 1994 BYTE) 
in that a signature is verified through a 
public key retrieved from a trusted source. 
Once verified, the key transmitted from 
the server to the requesting client is used to 
encrypt and decrypt subsequent commu¬ 
nications in the session. The Commerce 
Server requires Netscape as its client. 

One important difference, particularly 
for video and sound, between the algo¬ 
rithms used in PGP and the Netsite Com¬ 
merce Server is that Netscape Communi¬ 


cations* encryption is streaming, and PGP 
requires block transmissions. Any com¬ 
mercial transactions that take place through 
this link must rely on the same vendor/cas- 
tomer trust used in credit-card purchases 
over the phone. At least the comniunica- 
doas link is secuie, unlike voice links made 
with portable and cellular phones. 

Netscape Communications is in the pro¬ 
cess of writing the API for linked exten¬ 
sions to both its servers, as well as HTML 
document authoring tools that will help in 
creating page layouts as well as allowing 
dynamic image and text editing. 

Netscape Communications may not be 
able to clean out the loose threads and cob¬ 
webs of the Internet, but its client and 
servers are the kinds of products the In¬ 
ternet needs to make the transition from 
being a cobweb of experimental projects to 
a serious commercial marketplace. ■ 


Ben Smith is a consuitmt, foimer BYTE Lab 
testing editor, and author of \JHIX Step-by- 
Step {Hayden Books, 19901 Tww can reach 
him on the Internet at ben @romn.com or on 
BIX as "bensmith. * * 
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Software 


Bringing 3-D Modeling to PCs 

Seeking a price breakthrough in features-based 3-D modeiing, Autodesk 
makes a promising start with AutoCAD Designer ±.0 


EVAN YARES 

A utodesk, the developer of Auto¬ 
CAD, has been at the top of the 
PC CAD market for about 12 
years. By any standard, the company has 
had quite a run, managing to make so 
much money that it must have had a hard 
time spending it all. Still, not all is well 
with Autodesk. Lurking behind its success 
has been a big question: Where does the 
world’s sixth-largest software company 
go from here? 

At one time, Autodesk won business 
due to the mistakes of its competitors, but 
that’s happening less often. AutoCAD, 
which still accounts for the vast majority of 
Autodesk’s sales, is not the technical leader 
it once was. A program that in 1982 of¬ 
fered 80 percent of the features of high- 
end CAD systems for 20 percent of the 
price could in 1994 perhaps lay claim to 
providing a quarter of the technology at a 
quarter of the price. 

The solution seems to be in developing 
advanced add-in products, such as Auto¬ 
CAD Designer 1.0. Designer is a $1500 
parametric feature-based modeler that 
works with AutoCAD Release 12. It is 
based on the ACIS (American Committee 
for Interoperable Systems) solid-model¬ 
ing kernel from Spatial Technology (Boul¬ 
der, CO) and DCM-2D constraint man¬ 
agement technology from D-Cubed Ltd. 
(Cambridge, U.K.). Designer gives Auto¬ 
CAD some of the solid-modeling capabil¬ 
ities found in such workstation-based 
CAD programs as Pro/Engineer from 
Parametric Technology Corp. 

Getting the Parameters 

Designer plows no new technological 
ground, but it represents a price/perfor¬ 
mance breakthrough. Although Pro/Engi¬ 
neer, the competitive product most often 
mentioned in the same breath as Designer, 
sells for about $ 18,000 in standard trim, 
the combined price of Designer and Auto¬ 
CAD is $5250. 

To understand what Designer brings to 
AutoCAD, you First have to understand 
the vernacular used to describe it. The term 
parametric has a specific meaning in the 
context of CAD. It implies that the models 


created in the CAD system are not di¬ 
mensionally fixed, but rather are defined 
by a set of dimensions and geometric 
constraints. If any of the defining dimen¬ 
sions are changed, the rest of the model 
is affected. 

Consider a rectangle. Its dimensions are 
length and width. Its geometric constraints 
are that its top and bottom sides are hori¬ 
zontal, its left and right sides are vertical, 
and all its sides are connected end to end. 
In most CAD systems, you can draw a rec¬ 
tangle as a .series of lines, but the .software 
will not keep track of the relationships 
between the lines. Move a line, and you 
no longer have a rectangle. A parametric 
program, by comparison, keeps track of 
and preserves such relationships between 
objects. 

An Awareness of Limitations 

The term feature de.scribes a 3-D object 
created by extruding, sweeping, or re¬ 
volving a closed profile. In Designer, all 
objects are created by starting with a base 
feature and then Joining, intersecting, or 
subtracting other features from it. I’ve out¬ 
lined the process in the text box “A 3-D 
Feature Presentation: Anatomy of a Mod¬ 
el,” which describes how I built a 3-D test 
model of an automotive connecting rod. 
The resulting fully rendered image is 
shown to the right. 

In practice, however. Designer can be 
annoying to u.se. In the real world, you’d 
never find a connecting rod as simple as 
the example I used. Most connecting rods 
use split caps and have subtle machining 
details that are hard to represent in De¬ 
signer. It’s not surprising, then, that when 
I tried to draw a real-world connecting rod, 
I ran headlong into a few of Designer’s 
limitations. 

First, when I was constraining a profile. 
Designer turned some fillets (i.e., arcs that 
are tangential to two lines) into loops. The 
way to work around this was to constrain 
the profile in a different order. An alter¬ 
native would have been to draw the ini¬ 
tial sketch more accurately. 

I ran into more constraint problems 
when I accidentally over-constrained sev¬ 
eral profiles. Frankly, it takes a good geo¬ 
metric eye to tell how a profile should be 


\ 


A fully rendered test design created in AutoCAD 
Designer 1.0. The steps In the design process are 
illustrated on the next page. 

constrained; it shouldn’t be so difficult. 
An Autodesk spokesperson claimed that 
over-constraining is a problem with CAD 
programs in general, and that the next ver¬ 
sion of Designer will make it easier to re¬ 
move constraints individually at any point 
in the constraining proce.ss. 

Furthermore, after creating the major 
features in one of my rod designs, I found 
that Designer could not apply the fillets I 
wanted because it has certain design lim¬ 
itations that you don’t find in high-end 
CAD programs. I wanted to apply a vari¬ 
able radius fillet, but Designer makes no 
provision for it. Other problems I had with 
filleting are less explainable: Designer sim¬ 
ply gave up on some fillets that it should 
have been able to do. 

Still another problem cropped up when 
1 tried to change the creation order of some 
of the features. No facility exists for doing 
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Bringing 3-D Modeling to PCs 



A 3-D FEATURE PRESENTATION: ANATOMY OF A MODEL 



Although creating a part in AutoCAD 
Designer is, for the most part, pretty sim¬ 
ple, it is not completely painless. For this 
review, I created an automotive con¬ 
necting rod, a process that is depicted in 
the photo sequence that follow's. 

First, you create a simple sketch of the 
part’s outline. The sketch doesn’t have to 
be dimension- 
ally accurate or 
even very neat. 
You then turn 
the sketch into a 
profile with the 
ADPROFILE 
command, and 
Designer auto¬ 
matically applies 
constraints that 
clean up your 
sketch (photo 
1). In the process. Designer makes some 
assumptions about the intended shape of 
the .sketch. For example, it adju.sts lines 
that almost touch, so that they do touch; 
it makes lines that are nearly vertical or 
horizontal, exactly vertical or horizon¬ 
tal: and it makes arcs that are nearly tan¬ 
gential to lines, exactly tangential to those 
lines. In some cases, the assumptions that 
Designer makes are incorrect, but you 
can override them manually. 

After you turn a sketch into a profile, 
you must apply some further con.straints 
and dimensions to achieve the shape you 
really want. If a profile is undercon¬ 
strained (i.e., if 
you do not give 
a profile all the 
constraints and 
dimensions that 
are required to 
achieve the de¬ 
sired shape), 
then there are no 
guarantees that 
Designer won’t 
turn the profile 
into something 
unrecognizable the next time you change 
a dimension. 

Fully constraining a profile can be a 
tedious job. One reason is that the di¬ 
mensions and constraints that are neces¬ 




sary to accomplish 
the task are not ob¬ 
vious. In the con¬ 
necting rod example, 
in addition to adding 
the required dimen¬ 
sions, I had to con¬ 
strain the top and 
bottom arcs so that 
they had the same X 
value, and 1 had to 
set the dimensions of 
the lines so that they 
had the same Y value (photo 2). 

Once you fully constrain the profile, 
you can turn it into a feature. In the rod 
example, this is a sim¬ 
ple extrusion (photo 3). 

At this point, the part is 
a solid model, al¬ 
though it is not yet 
complete; the rod still 
needs journal holes. 

You add the holes as 
sketches (photo 4), 
turn them into profiles, 
constrain them to be 
concentric to the ends 
of the rod, and then 
subtract them as extrusions from the base 
feature (photo 5). 

Profiles must be constrained with re¬ 
spect to the ba.se feature. This is where 
feature-based modeling 
departs from simple sol¬ 
id modelers, such as 
AME (the AutoCAD 
Modeling Extension). 
Although it might ini¬ 
tially seem like a re¬ 
striction, this require¬ 
ment lets you build a 
part with little regard to 
what its final dimen¬ 
sions will be. In the 
ca.se of the rod, its over¬ 
all length, width, and end diameters can 
be changed just by updating their di¬ 
mensions (photo 6). From a design per¬ 
spective, this is an advantage, because it 
lets you design parts before you finalize 
their dimensions. 

After you have established the basic 
features of a part, you can add fillets and 
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chamfers (i.e., beveled edges). On the 
rod, I added chamfers in the journal holes 
and fillets at the base and top of the shank 
and around the outer edges (photo 7). To 
show what the rod 
looks like, I asked De¬ 
signer to apply a mesh 
to its surface and ren¬ 
der it, which created 
the image shown on 
page 201. 

Because Designer 
parts are .solid models, 
the program is able to 
calculate their mass 
properties. You use the 
ADMASSPROP com¬ 
mand in Designer to 
display a dialog box listing a part’s mass, 
volume, center of gravity, principal axes, 
and moments of inertia. An entry field 
lets you specify the density of the mate¬ 
rial. All the entries in this dialog box 
have no default unit of measurement, .so 
they are based on whatever units you 
u.sed to create the part. 

Once you have essentially completed 
a part. Designer has the capability to cre¬ 
ate a multiview draw¬ 
ing from it. The draw¬ 
ing can incorporate 
orthogonal and iso¬ 
metric views, as well 
as sections. 

An important char¬ 
acteristic of Designer 
is that the part and the 
drawing are bidirec¬ 
tionally associative. 
This means that any 
change you make in 
one is automatically reflected in the 
other, making the drawing truly intelli¬ 
gent. After a designer or engineer cre¬ 
ates a complex part, anyone who has 
a minimum of AutoCAD experience 
will be able to modify its dimensions. 
For example, the rod design could be 
modified to be any length, with any 
journal diameter, thickness, and beam 
width. 

From the creation of one part, you can 
grow a whole family of parts. That, at 
least, is the theory behind Designer. 
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Is AutoCAD Designer a Baby Pro/Engineer? 


this, so the only recourse is to delete some 
features and then recreate them—not an 
appealing option, considering ii involves 
redrawing and reconstraining each affect¬ 
ed profile. It is possible, however, to make 
a copy of a profile manually before turning 
it into a feature. You can retrieve this copy 
later, if needed. 

One Point Oh 

AutoCAD Designer is in its first release, 
and il shows. The program lacks certain 
refinements that come with maturity. For 
instance, it has no way of exporting surface 
data (at least not without going through 
Autodesk’s $1500 AutoSurf program), it 
lacks the ability to sweep profiles in 3-D or 
create sculpted surfaces, and il cannot con¬ 
veniently do sheet-metal or thin-shell de¬ 
sign. Even Designer’s documentation 
seems to suffer from first-release prob¬ 
lems: It’s a bit skimpy and has more than 
its share of errors. 

Despite its warts. Designer is an im¬ 
pressive program overall Although I en¬ 
countered difficukies in creating some of 
my test models, in the end, with the ex¬ 
ception of a few complex fillets. Designer 
was able to create them. No other CAD 
program in its price range would have been 
able to do that. 

Time will likely be Designer’s salva¬ 
tion, Autodesk has issued two updates 
since the program’s initial release, and the 
company plans to continue updating De¬ 
signer on a regular basis. Now that Auto¬ 
CAD Release 13 is shipping, Designer is 
slated to become more closely integrated 
with it, so its seam.s will be less obvious. 
Autodesk planned to release Designer 1.1 
by the time you read this. Its new features 
include the ability to change constraints 
at any point in the design process, a set of 
on-line tutorials on 3-D modeling, and op¬ 
timized performance (Autodesk claims to 
have reduced the time required to save 
some muldmegabyte files from roughly 2 
hours to 15 minutes). 

For mechanical engineers and design¬ 
ers who are already using AutoCAD, buy¬ 
ing Designer is almost a no-brainer. It gets 
them into feature-based modeling for 
a relatively small invest¬ 
ment, and it doesn’t require 
that they learn a new CAD 
system. Even if Designer 
proves useful in only a few 
applications, its cost can 
easily be justified. 

For designers and engi¬ 
neers who don’t use Auto¬ 
CAD, however, the buying 


S ince the day AutoCAD Designer was 
announced, the most common ques¬ 
tion about it has been whether it is a baby 
Pro/Engineer It’s a fair question to ask, 
and the answers are straighltbrwaid. 

Pro/Engineer is a high-end CAD sys¬ 
tem from Parametric Technology Corp. 
(Waltham, MA). Over the past several 
years, the software has gained a large 
share of the high-end CAD market, and 
rightfully so. It is an excellent modeler, 
with the kind of power that manufactur¬ 
ers need for designing and building com¬ 
plicated products. A typical suite of 
Pro/Engineer software sells for three to 
four times the price of a complete Auto¬ 
CAD Designer setup. If Designer is able 
to provide a significant subset of Pro/ 
Engineer’s capabilities at such a large 
price advantage, the folks at PTC may 
have something to worry about. 

To see how Designer slacks up against 
Pro/Engineer, I spent an afternoon at 
the local PTC office in Phoenix. 1 went 
armed with a sketch pad and a few notes 
on how I wanted to construct my test 
model an automotive connecting rod. 
Rather than starting with a drawing and 
seeing if the applications engineer could 
re-create it, 1 wanted to test Pro/Engi¬ 
neer’s conceptual design abilities. The 
test machine was a Silicon Graphics Indy 
workstation, with extreme graphics and 
32 MB of RAM. 

As you might expect, Pro/Eng ineer 
had no major problems creating my test 
connecting rod. At the same time, how¬ 
ever, it was not orders of magnitude faster 
than Designer, and it^ too, ran into some 
design dead ends. Twice during the de¬ 
sign process, the PTC applications engi- 


decision is more complicated. The in¬ 
vestment in hardware and training for 
AutoCAD is not all that different from 
what you get into with high-end CAD 
systems. In some cases, paying an extra 
$12,000 for a high-end 
CAD system may be good 
economy, particularly if 
you’re designing products 
thai may produce a few 
million dollars in revenue 
to your company. On the 
other hand, it may be bel¬ 
ter economy to buy four 
times as many AutoCAD 


neer had to delete existing features be¬ 
cause they prevented him from continu¬ 
ing. Once, he had to reorder some fea¬ 
tures to proceed. 

As I noted. Designer had problems 
generating complex fillets on some of 
the test parts I built. Pro/Engineer had no 
such problems and was able to handle 
whatever wicked geometric tricks I threw 
at it. 

An essential question for engineers is 
whether the tools they use can solve the 
problems they have. In short, il doesn’t 
matter how good your hammer is if you 
really need a screwdriver. Designer can 
create a wide class of parts but not ail 
parts. It is just not as robust as its higher- 
end competitors, such as Pro/Engineer. 
Even though Designer can do an accept¬ 
able job modeling a simple connecting 
rod, Pro/Engineer is capable of model¬ 
ing not only the connecting rod but the 
entire engine as well 

For this article, 1 used Pro/Engineer as 
an example of a typical high-end CAD 
system; it is by no means the only exam¬ 
ple. Companies such as Structural Dy¬ 
namics Research (Milford, OH), Com¬ 
puter vision (Bedford, MA), and 
Intergraph (Huntsville, AL) offer work¬ 
station-based products with similar ca¬ 
pabilities. Also, Manufacturing and Con¬ 
sulting Services (Scottsdale, AZ) offers a 
high-end package that runs under DOS 
using a 32-hit extender. 

For the moment, the folks at PTC (and 
the other high-end CAD vendors) have 
nothing to worry about with Designer, 
other than the fact that some prospective 
customers might mistake it for a baby 
Pro/Enginecr. That it clearly is not. 

Designer seats and let four times as many 
engineers and designers have acce.ss to 
parametric feature-based modeling tech¬ 
nology. 

Chances are, future versions of Designer 
will evolve to be more like the high-end 
solid modelers. For now, it occupies a 
unique price/performance niche that should 
appeal to a wide range of users. ■ 


Evan Yares Ls the principal consultant at De¬ 
sign Automation Systems in Phoenix, Ari¬ 
zona. You can reach him on the Internet at 
5300.1771 @ tompiiserve.com or on BIX c/o 
''editors ." 
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AutoCAO Designer 1.0. $1500 

Airtodesk, Inc. 

2320 Marinship Way 
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(415) 332*2344 
fax (415) 491-8311 
Circle 1000 on inquiry Card. 
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LAB REPORT: LARGE-SCREEN COLOR MONITORS 


HANDS-ON TESTING 



Once you convert from a 15-inch to a larger-size monitor, 
you’re spoiled for life, with no regrets 


ANTHONY J. LENNON 


L arge-screen, high-resolution color monitors are more than luxurious; they’re rapidly becoming a 
necessity for many business applications. The larger the monitor and the greater the resolution, the 
more cells in a spreadsheet or windows in a GUI you’ll see. For serious CAD work, 20- or 21-inch 
monitors are a must. They’re also well suited to desktop publishing, because they can display a two- 
page spread. Another excellent reason to purchase a lai^e-.screen monitor is if you give group 
presentations. We tested 62 monitors, ranging from 17 to 21 inches, that offer the necessary reso¬ 
lution and refresh rates to take full advantage of today’s GUIs. 

Using mechanical precision-testing devices and software tools, we searched for the best in the 17-, 20-, and 
21-inch categories. We put each monitor through a battery of over 40 visual inspections to measure image qual¬ 
ity, sharpness, contrast, convergence, legibility, and distortion. We also evaluated the ease of setup, the con¬ 
trols, and the documentation. Finally, we determined how much power each monitor consumes in active, idle, 
and sleep modes. 

The average MSRP (manufacturer’s suggested retail price) of the 17-inch monitors is $909, close to $1300 


How to use this guide 


We selected the best color monitors by combining the test re¬ 
sults of display quality, usability features, controls, design, 
and power consumption. Our test equipment includes soft¬ 


ware diagnostics, hardware tools, and subjective evaluation. 
Each category has a different weighting system to arrive at 
the final scores. 


We base overall scores on a 
weighted average of scores 
for image quality, 
sharpness, convergence, 
contrast, distortion, and 
legibility. Higher numbers 
indicate better quality. 


The prices listed are MSRP. 
Street prices may be as 
much as two-thirds lower. 


BEST OVERALL 


NEC MuKiSync XE17 


NEC hM aKrays pracKioed »Mgr>QuaUty rnomton. tfie MuNtSync XE17 
Is no cwoption. When oonrectod to a Pk^ ano Pl^ tystam. «t nego 
tUrtM an opUmal cDnfl|ira(ian and oflen inat m lha orfihai 
> aattinn. Its (xmer manafiemem oonforms w VM VESA OPMS (Dtsptay 
Power Manan wm nt SlffMdtnt) irtothod. Front-ountl buttons «K |iou 
easily nawigate through on-screen menus and aogust oontrai settings. The color 
^ eocaaocyof the monitor can alw tie customind. NfC uses a <lat-tc<Mn CAT, and lu 
It screen coating reduces glare and oontrXMdes to an esoeflent acreerv 

• monrtor recant an eaoadant usatnaty rating, due m part to its sraMiti 



NEC MiaMSyne XEtr tlOOO 
»» Nanao FItxScaa TM7 t12» 
BTf SanltlW SOTStSXL t8S0 
a w CTX ITHGM t104« 


wa aucain 

21 3W>237 

AAAA AAAA AAAA 25 32»>242 

▲AAA AAAA AAA 28 S2Q«340 

▲ AAA AAAA AAAA 26 KMXi 


tTGL i 


IBM ITP 


$1260 AAAA AAAA AAAA 2 




If the column for Mac 16- 
Inch or higher resolution is 
checked, the monitors may 
also support 1152x870 and 
640x480 pixels, as well as 
832x624 pixels. 
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Behind the Big Screen 


CONTROLS 

Lwk fof controls that are mounted on the 
front bezel and have easily identifiable 
maritings. Digital controls ivith on-screen 
menus are the easiest to use. For image 
adjusbnents, we favored push buttons over 
thumbwheels. 


CABim 

Youll need power and video 
longer than 5 feet to provide 
flexibility In placing monitots in 
workspace. Take measurements of 
your workspace before purchasiiig 
a large monitor and make sure 
the wiring setup will be convenient 
and safe. 


PEDESTAL 

Monitors that pan and 
titt smoothly and offer 
a good range of 
movement make it 
easy to adiust a 
monitor's position to 
allow conrfortable 
viewing. 


EMISSION SHIELD 
Shields provide additiona] 
protection against VDT 
emissions. Look fdr 
products offering 
Sweden's MPR-II or TtO 
levels of protectiofi. 


POWER MANAGEMENT CIRCUITRY 
Power conservation features reduce energy 
consumption when the computer system b 
idle. Look for the Eneigy Star logo. 


1C CONNECTORS 

In monitors with bigb horizorrtal scanning 
frequencies, BNC connectors provide shielding 
between the video input and the signal lines. 


mu 


BEST 


■ 

luTbast 


SCREEN SURFACE 
A nonglare coating 
reduces the visual 
distractiofis of light 
reflecting on a monitor. 
Some technologies diffuse 
the light by providing a 
rough surface that 
scatters inddeiit rays. 
Others reduce gfare by 
using a multliayer coating 
that diffract iitddeiit light 
but maintains sharpnes 
and contrast An antistatic 
surface reduces a screen's 
electrfcaJ charge, thus 
decreasing the 
accumulation of dust 


PICTURE TUBE 

A monitor's CRT contains tiie electron 
gun that sends beams of electrons, 
couti^olted by deflection circuHryr 
through the shadow mask to create an 
image on the phosphor screen. 


17-INCH MONITORS 
NEC Multisync m? 

The istEC tradition continues 
with the introduction of a 
line of high-quafity monitors 
that Includes the Multisync 
XE17. This unit stands out 
for Its excellent screen 
contrast and efficient 
internal power management 
system. TTie monitor is 
Microsoft PI ug-and-PJ ay- 
compatible. On-screen 
meniis make using Its 
advanced digital controls a 
breeze. 

PAGE2€€ 


20-AND2MNCH 

MONITORS 

Nanao RexScan F760i-W 

The Nanao offers excellent 
overall display quality and 
earns the tJiJrd-highest 
power rating: in its class. 
The monitor excels in our 
legibility and Image-quatity 
tests and exhibits relatively 
small amounts of distortion 
and mlsconvergence. it 
provides an automatic 
on/off contfo! and has a 
combination of LED lamps, 
push buttons, and an 
adjustment knob on Its 
front paneL TTiere are two 
ways to adjust color: with 
sophisticated controls for 
experienced users and with 
the easy-to-use Colorific 
col □ real lb ration software. 
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less than the average MSRP ($2243) of the 20- and 21- 
inch monitors. The ETC Computer ViewMagic CA- 
1765CPL and ViewMagic CA-1765SPL were the least 
expensive monitors we tested at $659. The Philips Bril¬ 
liance 21A Model 2130DC carried the most expensive 
price tag of $2999. 

Large-scale monitors are heavy. The average weight for 
a 17“inch monitor is 46 pounds, and the average 20- or 21- 
inch monitor weighs 73 pounds. They also consume vo¬ 
luminous desk space and a lot of wattage in active mode 
(116 W for a 20- or 21-inch model and 90.9 W for a 17- 
inch model). But all the 20- and 21-inch monitors and all 


but two of the 17-inch ones (the Orchestra Tuba and the 
TVM AS 6A) are Energy Star recipients, meaning they 
consume 30 W or less in a low-power state. 

One common aspect of many of the monitors is the 
picture-lube manufacturer. Our entire test sample of 62 
monitors, from 33 different vendors, represents only six 
picture-tube manufacturers (Hitachi, Matsushita, Mit¬ 
subishi, Toshiba, Sony, and NEC). Hitachi manufac¬ 
tured 58 percent of the total. Differences in individual 
tubes and electronics, such as the microprocessors that 
handle incoming video signals, help differentiate qual¬ 
ity among our test sample. 


ILLUSTHATIOW: QflUCE SANDERS© 1995 
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DO YOUR EYES A FAVOR 



I f you spend more than four hours a day in front of a 15-mch monitor, consider moving up to a 17-inch monitor v^ith bel¬ 
ter resolution. The higher resolution will increase your viewing real estate, and the larger screen will make the images larger, 
so you'll be able to see those additional spreadsheet cells* A high-refresh rale reduces flicker and will be easier on your 
eyes. We tested 44 17-inch monitors. Prices ranged from $659 to $1299. 

About one-half of the l7-mch monitors have maximum noninterlaced resolutions of 1280 by 1024 pixels. Most of the oth¬ 
ers suppon higher noninterlaced resolutions (1600 by 1200 or 1600 by 1280 pixels)* Tlie exceptions are the NEC, Radius, and 
Panasonic units, which are limited to a maximum resolution of 1024 by 768 pixels* We believe that 1024- by 768-pixel res¬ 
olution on a 17-inch monitor provides excellent viewing. As the resolution increases, text and ohject.s get smaller, so you would 
need to be sharp-eyed to enjoy working at resolutions of 1280 by 1024 pixels or higher on this size screen* 

All monitors except two are Energy Star recipients and all but eight provide internal power management systems. All 
meet Sweden's MPR-fl standards for VDT emissions. Several caiTy FCC Class A ratings and are not recommended for 
liome use; they may cause interfer¬ 
ence with TV reception. 

Controls range from basic con¬ 
trast and brightness to more sophis¬ 
ticated features such as degauss and 
side convergence, or pincushioning. 

On most, you can adjust the color 
to some extent. Sixteen of the mon¬ 
itors provide on-screen menus for 
image adjuslmenis. All but four 
monitors suppon at least one Mac¬ 
intosh mode. 

Warranty and suppon policies of¬ 
ten separate major monitor manu¬ 
facturers from second- and third-tier 
vendors. Make sure you understajid 
the service policies before you pur¬ 
chase a monitor. 

The Best Overall winner, the 
NEC Multisync XE17, is Microsoft 
Plug-and-Play-compatible. This 
means that a Plug and Play com¬ 
puter system can communicate with 
the XE17 to identify available setup 
options that both devices support* 

A list of optimal configuration op¬ 
tions pops up, and Ihe drivers will be 
included in the operating system— 
you don't need to install them. The 
XE17 offers excellenl contrast, but 
its overall display-quality score is 
only slightly above average, due to 
its relatively low distortion index. 

An efficient internal power man¬ 
agement system, coupled with 
above-average features and excel¬ 
lent usability propelled this unit to 
the number-one rating. 

Two Nanao models placed 
among the top in the 17-inch cate¬ 
gory. The FlexScan T2-17 ($1299) 
uses a Sony picture tube, and it ex¬ 
celled in the DisplayMaie image- 


COLORIFIC COLOR MANAGEMENT SOFTWARE 

In additian to sophisticated digital color controls^ some high-end monitor manu¬ 
facturers (e.g., Nanao) are offering Coloriftc color management software free of 
charge. Colorific (Sontietech, Ltd., Sait Fraitcisco, CA) is a software-only color^aF 
ibratimi system that supports all Windows and Macintosh color applicatfons. It pro¬ 
vides communication between the printer and the display, which ensures that 
the displayed cobrs match the printed output Hs patent-pending process measures 
the individual charactertsUcs of your monitor and makes adiustmefits to display op¬ 
timum colors, Adiustmeitts accommodate en¬ 
vironmental variables such as room Ughtiitg^ 
monitor brightne^ settings, and variations in 
different video cards. Colorific provides the 
functionality of costly hardware calibration 
devices used by graphics professionals and 
can cut costs by reducing trial-and-error draft 
printing. 

Colorific works with all color monitors and 
virtually any graphics program, format, or 
adapter. You are led through a series of 
choices that determine the color space (t.e.p 
the mathentatical description of the monitor's 
color-rendering characteristics). Template 
cards and on-screen color combinations guide 
you through the process. When the process 
Is complete, the utility will create a profile of 
your monitor and measiire it against an inter¬ 
national standard for perfect color. Yon can 
then optionally reset the monitor to a more accurate set of colors. Once settings 
are complete, they are saved until you change them. Coloriftc functions at the op¬ 
erating-system level and requires no special commands. If your scanner does not 
provide color correction, Colorific will let you correct the color of the scanned in¬ 
put on your monitor. 

Colorific for Windows Incorporates the Kodak Precision color management sys¬ 
tem standard for color rendering, Kodak Device Color Profiles are available for most 
commonty used printers; additional profiles are available from Sonnetech. Colorilk 
for Mac includes Apple’s ColorSync color management utility and works with 
every CcdorSync-compatible printer, including Adobe PostScript Level 2 printers. 
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Imagine this; Once every 15 seconds someone in the 
USA buys a new CTX color monitor. 

That’s a million last year alone - more even than sold 
under big names like NEC, Sony, IBM and Mitsubishi*. 

And that’s before the international experts started 
raving aboutour bigger, new, high-performance 1765GM 
and 1785GM 17-inch “green” monitors: 

“Best 17-in. monitof (MonthlyPC M^azine, Japan). 
‘Best overall perfiynmnce” (Soft & Mao Magasine, France). 
Xhie o/dfte be^ mottitdrs...bii^, ^rp di^iay and excellent 
colors" (Wndows Magazine, &pL *94). “Symbol of Excel¬ 
lence Award" (CETDC/ Business Week Mia, Taiwan). 
“Best Display Products” (Computex/Byte, Taiwan). 
Not only does the larger, flat-square tube give you 


more display area for Windowsf an ultra-fine .26mm dot 
pitch and flicker-free 1280 x 1024 at 75Hz resolution 
bring your graphics to life as never before. 

Users thrive on the ergonomic design: anti-glare, 
anti-reflection, anti-static screens; and its front- 
mounted, full-featured digital touch-panel. 

These new low-radiation (MPRII-compliant) 
“green" monitors use only five watts of power when 
“on” but inactive. That’s six times better than even 
the US EPA’s own Energy Star guidelines. 

So how did we get so big so 
fasti* Simply by ^ving you more 
for less. For more intformation, 
call your nearest CTX office. Choice of the Pros 


CTX 


USA Headquarter 20530Ea]%ateStreet Walmit. Fax^ Technkal Support l-80(>m30l 2 RBS 9IB^594^ Scarthmi Region 6624 Jimmy CartEr 

Blvd., Nortross, GA 30071, W72&6909, Fax W729M)5 Eastern 481-A Edward Ross Drive, Elmwood Park, NJ 07W, 201-6460707, Fax 201^frl998 Midwestern Region 

500 P^rk Blvd., Ste 295C, Itasca, IL 60143,70S-2S30202, Fax 708-2850212 Soudiwesteni Region 1225 E. Crosby Rd., Ste. A21, CarraUlon, n 75006,214^1fr9610. Fax 214-245-7447. 





©1994 CDC Intemadonal, Idc. AD brand names are trademarks or registered trademarks of their respective owners. 
*Officia] 1993 Monitrak US. monitor sdes rese^ircli. 
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Sceptre 15'* 00-615GL 
Au^ard-Winning Pro/essionni Ultm 
VGA Cokjr Monitc^r 


If you are looking into buy¬ 
ing a proven business com¬ 
puter monitor look no fur- 
then 

*BYTE magazine found the 
Sceptre 15-inch color moni¬ 
tor CO be the “best overair' 
in performance and quality. 
Better than NEC, IBM, 
Mitsubishi, and Zenith in 
screen quality, cost, power 
conservation and distortion 
tests. 


BVTE 


BEST 
OVERALL 
BUSINESS 
MONITOR' 


PC Digest rated Sceptre's 
CC-615GL #l after com¬ 
bining scores for quality. 


PC Digest 

RATINGS REPORT 


usability, power consump¬ 
tion and features. 

The experts have already 
compared for you. So, if 
you look at the facts we are 
confident that you wall be 
looking into a Sceptre high 
resolution color monitor. 

Sceptre manufactures a 
complete line of business 
monitors. For more infor¬ 
mation please call 
1 - 800 - 788 - 2878 . 


Sceptre 17" CC-6J7GL 


Sceptre 14" CE-61N 




Circle 138 on Inquiry Card {RESELLERS: 139). 


TECHNOLOGIES 









































DISPLAY 40%: 
Sliarpness 40% 
LegibUity30% 
Convergence 20% 
Contrast 10% 


quality test. The FlexScan 
F560i-W ($1279) uses a Toshi¬ 
ba picture tube, offers above- 
average image quality, pro¬ 
vides higher contrast, and 
exhibits less distortion than the 
FlexScan T2-17. The FlexScan 
F560i-W’s front control panel 

-^- 1 is more sophisti- 

Weightiogfor | cated than the 

Best Oman j FlexScan T2- 

17’s. However, 
you can access 
the FlexScan T2- 
17’s advanced 
features using an 
on-screen menu. 
The two 17-inch 
Nanao monitors 
offer superb fea¬ 
tures and above- 
average usabili¬ 
ty—they should, considering 
their price tags. 

The Samtron SC-728SXL 
ranks third overall and earned 
the best overall image-quality 
rating. This unit was practical¬ 
ly free from misconvergence, 
and only four other monitors 
received a better 


OVERALL 
FEATURES 40%: 
Quality 20% 
Features 20% 
Usability 20% 


POWER 
CONSUMPTION 15% 


Weightiogfor power rating. 

High Quality Both CTX In- 

l e r n a I i o n a 1 
1785GM and the 
1765GM moni¬ 
tors placed well in 
the 17-inch class. 
The 1785GM 
exhibits an ex¬ 
tremely sharp Hi¬ 
tachi display with 
D.STm»no.i.s: p ^ _26-mni dot 


DISPLAY 45%: 
Sharpness 40% 
Legibility 30% 
Convergence 20% 
Contrast 10% 


IMAGE QUALITY 
45% 


pitch. The 1765GM offers bet¬ 
ter contntst and exhibits less mis¬ 
convergence with its .27-mm 
dot-pitch Matsushita picture 
tube. The stylish monitors look 
identical from the front. 

The Sony Multiscan 17se is 
second only to the Samtron 
SC-728SXL in our High Qual¬ 
ity category. Sony’s Trinitron 
display technology produces 
vibrant, fully saturated colors. 
The Multiscan 17se’s three fac¬ 
tory preset color modes and 
one user-adju.stable color mode 
let you adjust on-screen colors 
to match printouts. 


KEY 

Excellent AAAA 

Good AAA 

Fair AA 

Poor A 



K S X 

IMNCI 

\ 


Now and improvod ‘from NEC 


BEST OVERALL 


NEC Multisync XE17 


NEC has always produced high-quality monitors, and the Multisync XE17 
no exception. When connected to a Plug and Play system, it nego- 
tiates an optimal configuration and offers that as the default 
setting. Its power management conforms to the VESA DPMS (Display 
Power Management Signaling) method. Front-panel buttons let you 
easily navigate through on-screen menus and adjust control settings. The color 
accuracy of the monitor can also be customized. NEC uses a flat-screen CRT. and its 
multilayered screen coating reduces glare and contributes to an excellent screen- 
contrast rating. The monitor received an excellent usability rating, due In part to its superb documentation. 





OVERAU 

QUALITY 

FEATURES 

DOT 

MAXIMUM DISPIAY 

MAXIMUM RESOLUTION 

832x824 OR HIGHER 


PRICE 

SCORE 

iNoa 

SCORE 

PITCH 

AREA (MM) 

NONINTERLACED 

MAC SUPPORT 

BEST NEC Multisync XE17 

$1060 

AAAA 

AAAA 

AAAA .28 

316x237 

1024x768 

✓ 

RUNNER-UP Nanao RexScan T2-17 

$1299 

AAAA 

AAAA 

AAAA .25 

328x242 

1600x1200 

✓ 

RUNNER-UP Samtron SC-728SXL 

$850 

AAAA 

AAAA 

AAA 

.28 

320x240 

1280x1024 

✓ 

RUNNER4IP CTX1785GM 

$1049 

AAAA 

AAAA 

AAAA .26 

325x225 

1600x1280 

✓ 

RUNNER-UP Samsung SyncMaster 17GL $849 

AAAA 

AAAA 

AAA 

.28 

320x240 

1280x1024 

✓ 

RUNNER-UP IBM17P 

$1260 

AAAA 

AAAA 

AAAA .26 

315x235 

1600x1200 

✓ 


A remarkable Image Trom Samtron 


HIGH QUALITY 


Samtron SC-728SXL 



The Samtron's high quality ranking Is due mainly to Its excellent performance in the 
convergence test. The unit’s average was only .02 mm (the Philips and Megalmage 
models were its closest competitors at .029 mm). The Samtron features antistatic CRT 
coating, flat-screen CRT technology, and above-average contrast. Although it employs 
dynamic focusing, its image sharpness was only average. And it performed below the 
norm in the legibility test. The Script font was not legible below 14 points (13 points 
was the average for 17-Inch monitors), and the Times Roman and Arial fonts were not 
readable when their point size was smaller than six (the average being five points). 



PRICE 

OVERAU 

SCORE 

QUALITY 

INDEX 

FEATURES 

SCORE 

DOT 

PITCH 

MAXIMUM DISPIAY 
AREA (MM) 

MAXIMUM RESOLUTION 
NONINTERLACED 

832x624 OR HIGHER 
MAC SUPPORT 

REST Samtron SC-728SXL 

$850 

AAAA 

AAAA 

AAA 

.28 

320x240 

1280x1024 

✓ 

RUNNER-UP Sony Multiscan 17se 

$1250 

AAA 

AAAA 

AAA 

.25 

300x225 

1600x1200 

✓ 

RUNNER-UP Dyna Micro MON-172GLR $699 

AAA 

AAAA 

AAA 

-28 

300x225 

1280x1024 


RUNNER-UP CTX1765GM 

$999 

AAA 

AAAA 

AAA 

11 

325x245 

1280x1024 

✓ 

RUNNER-UP Megatron Megalmage 

$679 

AAA 

AAAA 

AAA 

-28 

300x225 

1280x1024 

✓ 

RINWER-UP ADI MicroScan SEP 

$769 

AAA 

AAAA 

AA 

.28 

320x240 

1280x1024 



Low cos't, low power, high quality 


LOW COST (UNDER $800) 


ADI MicroScan SEP 


With its $769 MSRP, the ADI MicroScan SEP finished as our Low Cost winner. It offers higher contrast and pro¬ 
duced a lower distortion index than that of the Samtron SC-728SXL. The MicroScan SEP’s power rating indicates 
the efficiency of the system’s Internal power management system; however, its .28-mm dot pitch, lower-than-aver- 
age number of user-definable modes (only eight), and lack of an on-screen menu adversely affected its features rat¬ 
ing. Digital contrast and brightness controls are located on the front of the unit; more sophisticated controls (I.e., 
horizontal phase and width, vertical size and shift, and degauss) are located behind a protective cover. 




OVERALL 

QUALITY 

FEATURES 

DOT 

MAXIMUM DISPLAY 

MAXIMUM RESOLUTION 

832x624 OR HIGHER 


PRICE 

SCORE 

INDEX 

SCORE 

PITCH 

AREA (MM) 

NONINTERLACED 

MAC SUPPORT 

8EST ADI MicroScan SEP 

$769 

AAA 

AAAA 

AA 

.28 

320x240 

1280x1024 


RUNNER-UP Orchestra Tuba-li 

$795 

AAA 

AAAA 

AAAA .26 

330x241 

1600x1200 


RUNNER-UP Megatron Megalmage 

$679 

AAA 

AAAA 

AAA 

18 

300x225 

1280x1024 

✓ 

RUNNER-UP NSA Hitachi Super 17$ 

$795 

AAA 

AAAA 

AAA 

.26 

316x237 

1280x1024 

✓ 
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HowWe Tested 



looking through the Klein cenvorgenoe gauge. 


TESTING TOOLS 

KLEIN CONVERGENCE GAUGE 
This gauge works oit the principle of 
optical reconvergence, measuring the 
amount of reconvergence necessaiy 
to define the convergence error pres¬ 
ent. Misconvergence displays itself as white areas or lines that have a tinge of 
RGB. The Klein model CM7AG gauge contains three prisms, each passes one of 
the phosphor colors of the CRT. The stationary center prism is a reference; the 
outer two prisms shift. Rotating the outer prism makes the image beneath it ap¬ 
pear to shift The amount of shift is calibrated in millfmeters. The gauge scales 
read the convergence error present when the three colors of the image shift into 

optical reconvergence. 


TEKTRONIX J17 LUMAC(H-OR PHOTCMVIETER AND 
SENSOR HEAD 

The J17 IS a hand-held digital photometer, ra¬ 
diometer, and colorimeter. The backlit unit fea¬ 
tures airto-rang^ifg, auto^zero, readings in English 
or metric units, and an RS-232D interface. The 
J17 supports the fully interchangeable J1800 
series of heads that provide the ability to make 
a variety of light measurements. We used the 
I1S20 chromaticity head for takiiig chromaflcity 
measurements of displays, amblent-l^hting mea¬ 
surements, and light-source measureinents. Ui- 
minance values are initially displayed in cd/m^ 
but can be converted to foot-lamberfcs with the 
press of a button. 



The Lumac^lor's s«nsor head 
slichs directly t<i the with a 
suction cup. 


W e tested 17-inch monitors that 
support a noninterlaced res¬ 
olution of at least 1024 by 
768 pixels at a refresh rate of 
70 Hz, as well as 20~ and 21-inch mon¬ 
itors that suppon a noninterlaced reso¬ 
lution of 1280 by 1024 pixels at 60 Hz. 
We tested all monitors using BNC con¬ 
nectors (if they were available). 

We use a Klein optical gauge to mea¬ 
sure convergence and a Tektronix lu¬ 
minance photometer to measure screen 
contrast. On the software side, Sonera 
Technologies' Display Mate Professional 
and NSTL's monitor-testing software 
let us make detailed evaluations of im¬ 
age quality. 

BYTE conducted more than 40 sepa¬ 
rate visual inspections on each monitor, 
using software-testing tools. We per- 
fonned all Windows-based tests at stan¬ 
dard resolutions for each class of mon¬ 
itor (1024 by 768 pixels at a 72-Hz 
vertical refresh rate for 17-inch moni¬ 
tors and 1280 by 1024 pixels at a 60- 
Hz vertical refresh rate for 20- and 21 - 
inch monitors). As our test-bed, we used 
Graphics Pro Turbo video adapters (with 
4 MB of VRAM) by ATI Technologies 
and Compaq Deskpro 66M computers. 

DISRLAY QUALITY 

For measuring overall image quality, 
we used three monitors of low, middle, 
and high quality as a control set: They aO 
displayed the same image. 

To measure image sharpness, we used 
an NSTL utility that produces 1- and 2- 
pixel-lhick RGB boxes at the outside 
edges of the screen. We examined how 
well each monitor displays each box and 
black line. A second series of images 
measured the monitors' abilities to dis¬ 
play fine vertical and horizontal lines. 

Distortion manifests itself as oddly 
shaped screen images. Testers measure 
the lengths of a series of lines displayed 
on the monitor, and Display Mate cal¬ 
culates a percentage of distortion. 

The legibility test offers a real-world 
measurement. Testers decided at which 
size text was both readable and legible 
from a standard reading distance of 24 
inches. 

We determined the overall display- 
quality score by calculating the w-eighted 
average of the image-sharpness (40 per¬ 
cent), contrast-ratio (10 percent), con¬ 


vergence (20 percent), and legibility (30 
percent) tests. We combined this score 
with the image-quality (45 percent each) 
and the distortion (10 percent) scores. 

Using a digital multimeter connected 
to the power system of the monitor, we 
measured power consumption when 
each monitor displayed a lull Windows 
screen and when the screen was blanked. 
For VESA DPMS-compliant (Display 
Power Management Signaling) moni¬ 
tors, we measured power consumption in 
suspend mode. 

FEATURES 

The features we judged included the 
number of factory preset and user- 
detlnable modes, type of video connec¬ 
tors, maximum usable screen area, 
weight, maximum resolution, power 
management, and electromagnetic radi¬ 
ation emission specifications. 

For Best Overall winners, we calcu¬ 
lated the weighted average of the image 
sharpness (40 percent), contrast ratio 
(10 percent), convergence (20 percent). 


and legibility (30 percent) tests. We 
weighed this score equally against the 
total for image quality, feature.^, and us¬ 
ability (20 perceni each). Distortion (5 
percent) and power consumption (15 
percent) are the remaining two compo¬ 
nents. The 17-inch monitors that priced 
under $800 and the 20- and 21-inch 
monitors that priced under $2000 were 
eligible for the Low Cost category. 


Co n t ri butors 

Anthony J. Lennon, Pntjevf Munuger NSTL 

evotuaJes pr/rtuhtes, systems, penpherab, and 
network hardware, 

Siva Kumar, Terhiuad Analysr/NSTI., spednlizes 
in hardware aad netw'ark'tfperarmg-sysfeins testing, 

Magg! Bender, Tester/NSTL 

Titt' Litti Repart is an cofUtbQraiiw prrrjeet 

iH'tv\vep iiyjT tmgtAzine unJ Software Jeiftng 

l^imnitories tNSl'Lh SYl'E magazine uttd NSTL are hittfi 
operatifis Jinirs of MeGrti'ft-Miit, tnr. Contact the NSTL 
stajf on the inirntef at pditorxtspitsdcom: at NS7L 
Fiyamaih Corpanite Cairer Pfytnomh Meeting, PA 
or at0m94l^96m. ContactBYITon the 
Iniernrt orlifXat edHots^hUrcmt oral 924-92dt, 
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ftnCATSSf 

^^ANVficrviaai 


CA 1507 was awarded the '‘Best Value: General Business Color Monitor” by BYTE Magazine in the January 
1994 BYTE/NSTL Lab Report 

CA1718 was the Best Value Runner-up for Spreadsheet and Graphics Color Monitor in BYTE Magazine’s 
January 1994 BYTE/NSTL Lab Report. 


GENE]^AL BUSINESS 


COLOR LIDNITQR 


New Features ef fS", i7% 
20" & 2^" Color Monitors: 

External Adjustment 

1) Power Saving 4} Pincushion 

2) Full Screen 5} Trapezoid 

3} Rotation (Tilt) 6} Degaussing 



'‘The energy star emblem 
cfoes not represent EPA 
endorsement of any 
product or service^" 


Why KFG? 

Our complete line (9", 14", 16", 17" 
20" & 21" monitors), allows you to do 
one-stop sourcing, efficiently 
and economically. 


A Professional Monitor Company 

HEADQUARTERS, T-W.N. CALIFORNIA USA TEXAS, USA (OEM) SMILE GERMANY HOLLAND 

TEL: 886 2 7548353 TEL: 714 546-0336 TEL: 512-6356776 TEL: 49-2154'9280'0 TEL: 31-10-2202313 

FAX: 886-2 7548490 FAX: 714-546^15 FAX: 512-8356779 FAX: 49-2154-1032 FAX: 31-10 2200840 




Circle 552 on Inquiry Card. 
































KEY TERMS 


I f you conduct group presentations, design large and 
complex CAD drawings, run desktop publishing ap¬ 
plications, or edit color graphics, you should consider a 
20- or 21-inch monitor. At 800- by 600-pixel resolution, 
a full-screen presentation would be clear even from the back 
of a conference room, A number of the products also feature 
BNC video connectors, which lei you chain several monitors 
together. 

These large-scale monitors are expensive and demand a 
premium in desk space. They are also power-hungry de¬ 
vices. fn active mode, the monitors consume an average of 
116 W compared to an average of 90.9 W for the 17-inch test 
units. However, they are all Energy Star recipients. All the 
units also meet Sweden’s MPR-II standards for CRT emis¬ 
sions, but only seven of the products carry FCC Class B 
ratings. 

The Philips Brilliance 21A and Nanao FlexScan F76Di-W 
ilnish with nearly identical overall ratings. The Philips, 
which lists for over $900 more than the Nanao, finished 
with the highest overall display-quality rating. 

The NSA Hitachi SuperScan Elite 21 finished slightly 
behind the Nanao FlexScan F760i-W and Philips Brilliance 
21A in the overall rankings. Because the unit contains an ef¬ 
ficient internal power management system, and it also earned 
the third-highesl display-quality rating. Its MSRP of SI 995 
made it the Low Cost winner. It comes with Windows-based 
software that lets you control the monitor’s settings using 
your mouse via an RS-232 port. 

The Radius SuperMatch 21 *T XL’s high overall rank is 
due mainly to its excellent usability rating. The monitor 
comes with superior documentation. It also received high 
marks for its easily adjustable 180-degrec till-and-swivel 
range. However, the Radius performed poorly in the legi¬ 
bility test. 

Power management is not the ViewSonic 2rs strength. 
However, it is priced under $2000, offers above-average 
image sharpness (thanks to its dynamic focus circuit), and 
does not suffer from image distottion. Us contrast ratio is 
aided by a high-power video amplifier that enhances bright¬ 
ness. ITie monitor makes use of llat-screen CRT technology 
and can store up to 21 types of timing. 

The Nokia Multi graph 445X provides excellent features 
and ranks naw the top in power managemen t. The Nokia’s 
display wasn’t as bright a,s those of many of the other units, 
which lowered its contrast ratio. It exhibited slightly higher 
misconvergence than the norm but provided above-aver¬ 
age performance in the remaining display-quality tests. Sub- 
par multilanguage documentation hurl the monitor’s us¬ 
ability rating. 

The Idek/Iiyama VisionMaster MF-822i ($1945) is the 
least expensive of the 21-inch monitors. It has an excellent 
quality score but only fair usability. In the legibility test, it 
provided the best-overall performance. The three Vision- 
Master models also provide excellent quality. The MF- 


Aperture grilt/sliadoM All manltors have 
an aperture g^'lll m shadow mask, a 
piece of thin, perforated metal through 
which electron beams pass before strik¬ 
ing phosphors. WhIFe most picture 
tubes use a dot mask, one with very 
small holes, Sony's Trinitron picture 
tubes use a nfrash with long vertical 
slots. The geometry of the openlfYgs of 
the masks prevent the electron beams 
from striking the wrong phosphor dots. 
The electron beam for red jb blocked 
from Iliumlneting blue phosphors by the 
masK; in other words, the mask creates 
a shadow over the blue and green dots 
when the beam for red passes. 

Blooming Blooming occurs when the 
Image on a monitor appears to grow 
Fn size when that Image 
Is brightty iFFuminated. 
You will see this most 
often with bright white 
chafacters or objects. 
Characters become unfo¬ 
cused as the piKels 
spread and defuse. 

CoiiverE«ti«/inteeonvetBettte Monitors use 
The RGB color modet, producing white 
by Illuminating the three phosphor dots 
of a color triad siiTiu!tan:eouslv. Conver¬ 
gence Is a monitor's ability to precisely 
Illuminate each dot In the triad. This la 
difficult because ihe electron beams for 
RGB must converge exactly on each 
triad. Misconvergence occurs when the 
electron beams scan the wrong dots 
of a triad and manifests itself as col¬ 
ored edges on white objects. High 
levels of misconvergence appear as 
shifted colors. 

Dot pitch Dot pitch refers to the distance 
between the centers of RGB phosphor 
dots that make up the color triad. 
Smaller distances generaily mean 
greater resolution capability; Comparing 
a mohitor with a .53’mm dot pitch to 
one with a .2a-mm dot pitch Is similar 
to comparing a 9- and 24-pln printer. In 
products using the Trinitron aperture 
grill, the dot pitch refers to the center- 
to-center distance of the vedical grill 
openings, 

H^iriziintal frequiticy This indicates the 
number of horizontal lines Illuminated 
otvsereen In 1 second. Increasing nesO’ 
lutlon requ I ries greater horizontai fre¬ 
quency, 

Vedkal refresh rate The speed at which the 
electron beams scan across the screen 
from top to bottom Is the vertical re¬ 
fresh rate. The beam of electrons 
sweeps across the phosphor dots a line 
at a time. The phosphor absorbs the en¬ 
ergy of the beam and releases this en¬ 
ergy as JIght. As the energy is used, the 
light fades. If the beams do not return 
to the phosphor dots quickly enough, 
the image starts to fade. This results in 
a visual effect called flicker. High re¬ 
fresh rates reduce flicker and keep the 
Image sharp and stable. As resolutions 


Increase, the need for higher refresh 
rates also goes up. Higher resolutions 
require more and smaller pixels, ar^d to 
prevent Image degradaUon, they must 
be refreshed more often, 

lirtHiaoed/norenlfriaced In Interlaced mode, 
the display Image Is divided into two 
fields consisting of either odd or even 
scan lines. On one pass, the electron 
beams refresh the even lines, and then 
on the next pass, they re¬ 
fresh the odd lines. Nonin¬ 
terlaced means the elec¬ 
tron beams scan every 
line of the display on each 
vertical sweep. Manufac¬ 
turers developed Interlac¬ 
ing as a way of pushing 
higher resolutions 
through the narrow band¬ 
width of early displays 
3hd video adapters. 

Products that support greater signal 
bandwidth do not need to interlace. You 
should consider only the maximum non- 
Interiaced resolution when evaluating 
monitors. 

Degaussms Strong electromagnets control 
the deflection of the electron beams 
used to Illuminate phosphors. These 
electromagnets are susceptible to inter¬ 
ference from the earth's magnetic field, 
As you pan or tilt the monitor, you pass 
it through these magnetic fields, which 
can cause the monitor to display color 
shifts or blotches of discoloration. The 
degauss control realigns the electron 
beams and reduces screen dlscoi- 
0 rat Ion. 

Multiscartitine vs. fiKcd frequency A multiscan- 
ning monitor has the ability to lock on 
to virtually any frequency between the 
high and low ilmiis of its controlling 
electronics, A flxed-frequency monitor 
will accept video signals at one of a 
limited number of combinations that 
must match the signals the display 
adapter provides. All the products In 
this review offer muFtlple-frequancy 
synchronization. 

Resolution The size of the pixels con¬ 
tributes to the sharpness of the image 
and the amount of an image displayed. 
Increasing resolution requires more and 
smaller pixels. Standard VGA resolution 
Is B40 pixels horizontally and 480 pix¬ 
els vertically. We tested monitors capa¬ 
ble of resotuilons as high as 1600 
pixels by 1280 pixels, increasing the 
resolution means sending more data; 
consequently, monitors offering high 
resolutions must also provide greater 
bandwidth. High-resolution modes also 
require faster refresh rates. 
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ALL OVER EUROPE 


PROFESSIONAL COLOR MONITOR SERIES 



GVC is new in MONITOR business but 
our step is very fast. From now on, 
all European distributors can 
collect GVC's monitor from 
Rotterdam. Nedlloyd Districenters. 
Customers save the delivery time 
and control their inventory more 
efficiently. In the meantime, you 
save your cost and earn more 
profits. 


OPW 




Ml448/14^ 0.28, Non-Glare 
User-Friendly Front Panel Controls 
Pincushion adjustable 
High Resolution 1024x768, Non-Interlace 
Unlimited Palette of Colors 
Full Compatibility 
Low Radiation 
Power Saving 
100-240V Universal SMPS 


MAIKH 8-15, 1995 
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Idv lodlaticn^ 


EPA PDLLUTtONPftEVENTEH 


FCC BZT DHHS 

CLASS B CLASS B 


Circle 535 on Inquiry Card. 


GVC CORPORATION 

DISPLAY BUSINESS UNIT 

8F, 80, Sec,2 An-Ho HD 
Taipei, Taiwan, R.O.C. 

Tel: 886-2-701-2226 FAX: 8B6-2-704-033S 


G\C. 


The Name You Can Trust 














G14^ C-1591E C-1791E G1792P G2192P 


Panasonic's PanaSync™/Pro series of monitors brings screen resolution to a higher level 


Gaze at Panasonic's G1792P and G2192P ultra-high- 
resolulion digital monitors and you'll experience one 
of the sharpest, true-to-life pictures in the industry- 
thanks to our stateof-the^rt DQ-DAF technology. 

The key is our patented DQ-OAF**’ electronic gun. 
Unlike conventional DAF guns, which create a high 
degree of distortion, moire arid a degradation in 
horizontal resolution, our DQ-DAF gun produces 20 
percent less spot aberration, resulting in minimal moire 
and higher resolution right to the edges of the screen. 
And that means the precision accuracy designers 
and engineers are looking for. 

The G1792P and G2192P monitors were specifically 
developed for CAD/CAM, computer graphics and 
desktop publishing applications. 


Their ultra-high-resolution, PanaPerfect^ Control 
System and AGRAS™* coating make them ideal for 
5D and multimedia technologies. 

Pansonic's on-screen display has 17 
control functions for precise, quick and 
easy adjustments on everything from 
brightness to position to image color. In fact, the 
PanaPerfect Control System is a feature you'll find on 
virtually all our monitors. 

With monitors starting at 14 inches, there's one to suit 
every person and every application. And each is as 
dear and picture perfect as the next 
Panasonic's professional series of monitors. Clearly 
above the crowd. For the authorized Panasonic dealer 
nearest you call 1-800-742-8086. 



’Anfr-Gtare. AnihReflectioa Anti-St^ 
tOoubleduacIrupole Dynamic Astigmanism and Focus 

Circle 98 on Inquiry Card. 



1 01491 

/ 01591E 

•/ 01791 

/ 017921 

>/ 02192P 

/ Oof«ich 

fir 


1 .28 


/ 

/ Maximum, 
1 K9fo(uUonj 

I 1280X 
' 1024 1 

1 1280X , 

\ 1024 1 

/ 1280X 

' 1024 1 

1600X 

1 1280 1 

rz’’ 

I PHnantrfan / 

/CanvoiSyM«<n| 



/ 


/ 

/ Wsnanty 

lYear / 

1Year /' 

5 year CRT/, 
irearFul / 

SYaarCRT/ 

TVaarfufl/ 

SYmafCXTl 

1 Year Fun / 


'Av^bl* Spring im 


Panasonic 

Office Automation, 




























Weighting for 
Best Overall 


DISPLAY 40%: 
Sharpness 40% 
Legibility 30^4 
Coflvergcnce 20% 
Contrast 10% 

OVERALL 
FEATURES 40%: 
Quality 20% 
Features 20% 
Usability 20% 


POWER 
COttSUMPnON 15% 

fgasgaars: 


j 


8221 and MF-8621 contain a 
power-off sensor that auto¬ 
matically places the monitors 
in standby mode when no one 
is in front of them for over an 
hour. The control buttons are 
located on a sliding tray that 
pops out from 
the base of the 
unit. The MF- 
8221 is VESA 
DPMS-compli- 
ant (Display 
Power Man¬ 
agement Sig¬ 
naling). You 
can adjust the 
displayed im¬ 
age from up to 
3 meters away, 
using a remote- 
control unit and the on-screen 
menu system. 

The Mitsubishi Diamond 
Pro 2IT excelled in the image- 
sharpness test. The monitor 
uses dynamic-beam forming 
for focusing, and its CRT is 
coated with antireflection, 
antiglare, and 
antistatic coat¬ 
ing. You can 
adjust the dis¬ 
played image 
via a keyboard 
or mouse, using 
its serial-inter¬ 
face kit, which 
comes with a 
serial-control 
cable and Dia- 
* mond Control 


BYXE BEST 


20-AND21-INCH 


Weighting for 
High Quality 


DISPLAY 45%: 
Sharpness 40% 
LegibnHy 30V. 
Convergence 20% 
Contrast 10% 


IMAGE QUALITY 
45% 


iHSTOtmoNm 


Superior imego quell'ty and control 


BEST OVERALL 


Nanao RexScan F760i-W 


The Nanao uses a flat-screen CRT, dynamic focus, and 
dynamic-beam spot-control circuitry to reduce distortion and 
superior image quality. The monitor automatically 
powers on and off with the PC. A blank screen triggers the 
power-save mode, and the monitor switches to the lowest 
power mode after a user-specified time period; after that, only the 
microprocessor remains active. Sophisticated color controls let you change 
the white-point temperature setting, color gain, and color contrast of the 
screen image. After Dark with Ecologic video blanking and Colorific color- 
calibration software are bundled with the unit. 





OVERAU 

QUALITY FEATURES 


DOT 

MAXIMUM DISPLAY 

MAXIMUM RESOLUTION MAC 16-INCH 


PRICE 

SCORE 

INDQ SCORE 

SIZE 

PITCH 

AREA (MM) 

NONINTERLACED 

SUPPORT OR 1 

REST Nanao FlexScan F760i-W 

$2069 

AAAA 

AAAA AAAA 

21” 

-28 

403x298 

1280x1024 

✓ 

RUNNER-UP Philips Brilliance 21A 

$2999 

AAAA 

AAAA AAAA 

21" 

.28 

406x304 

1600x1280 

✓ 

RUNNER-UP NSA Hitachi SuperScan Elite 21 

$1995 

AAAA 

AAAA AAA 

21" 

.28 

406x302 

1600x1280 

✓ 

RUNNER-UP Radius SuperMatch21*T XL $2599 

AAAA 

AAAA AAA 

21" 

.31 

380x285 

1600x1280 

✓ 

RUNNER-UP ViewSonic 21 

$1995 



21" 

.25 

402x301 

1600x1280 

✓ 


No trsde-oTf Tor quallLy 


HIGH QUALITY 



Philips Brilliance 21A Model 2130DC 

The Philips exhibits the least amount of misconvergence of its class. It has a flat- 
screen CRT, with antistatic and antireflective coating and provides the top perfor¬ 
mance in the distortion test. It Is second only to the Idek/liyama VIsionMaster MF- 
8221 In the legibility test. However, the Philips’ contrast ratio is subpar, and It 
provides only average image sharpness and quality. An LCD displays control mes¬ 
sages and diagnostics, and a keyboard lock allows you to temporarily disable the 
control panel. The monitor stores up to 19 different graphics resolutions, and you 
can select up to three different white color temperatures. 


P«C€ 


OVERALL QUALIIY FEATURES 

SCORE INDEX SCORE 


for Windows software. Low 
contrast, power ratings, and rel¬ 
atively high misconvergence 
scores hurt the monitor’s over¬ 
all ranking. 

The 20-inch Tatung CM- 
20MKR incorporates a dark- 
tinted antiglare tube that re¬ 
duces eye fatigue and provides 
the best-overall contrast (about 
17 percent higher than its clo.s- 
est competitor). The monitor’s 
efficient power-saving system 
is second only to that of the 20- 
inch TVM AS 7G, but its per¬ 
formance in the convergence 
and distortion tests was poor, 
and the images weren’t sharp. 


REST Philips Brilliance 21A $2999 AAAA AAAA AAA A 21” 

RUNNER-UP Nanao FlexScan F760i-W $2069 AAAA AAAA AAAA 21” 

RUNNER-UP NSA Hitachi SuperScan Elite 21 $1995 AAAA AAAA AAA 21” 

RUNNER-UP I^AHitaciiSqwrScanSupr^ AAAA AAA 21” 


DOT 

MAXIMUM DiSPlAY 

MAXIMUM RESOLUTION MAC164NCH 

PITCH 

AREA (MM) 

NONINTERLACED 

SUPPORT OR HIGHER 

.28 

406x304 

1600x1280 

✓ 

.28 

403x298 

1280x1024 

✓ 

.28 

406x302 

1600x1280 

✓ 

26 

406x302 

1600x1280 



Exoollont quality and a smart priow 


LOW COST (UNDER $2000) 


NSA Hitachi SuperScan Bite 21 



The flat-screen NSA Hitachi SuperScan Elite 21 is an excellent value; it finishes 
with a similar overall rating to the Philips Brilliance 21A Model 2130DC, which 
costs over $1000 more. The monitor’s overall display quality Is excellent. Its per¬ 
formance in the convergence and distortion tests is superior, and It features a dy¬ 
namic-focus circuit. Sophisticated digital controls are located on the cabinet front, 
or you can use the mouse or keyboard to adjust the image size, trapezoid, rota¬ 
tion, and side pincushion. You can also adjust RGB color balance. Microprocessor- 
based preset functions can store 31 sets of geometry settings, including the 
factory settings. 






OVERALL 

QUALITY FEATURES 

DOT 

MAXIMUM DISPUY 

MAXIMUM RESOLUTION MAC 16-INCH 


KEY 



PRICE SCORE 

INDEX SCORE SIZE 

PITCH 

AREA (MM) 

NONINTERLACED 

SUPPORT OR HIGHER 

Excellent AAAA 

Good AAA 

BEST NSA Hitachi SuperScan Elite 21 

$1995 AAAA AAAA AAA 21" 

28 

406x302 

1600x1280 

✓ 

RUNNER-UP ViewSonic 21 

$1995 AAAA AAAA AAAA 21” 

.25 

402x301 

1600x1280 

✓ 

Fair AA 


Poor A 

RUNNER-UP ktei(/liY8tna\rtsi(xiHa8terUF-8221 

$1945 AAA 

AAAA AAAA 21” 

.28 

406x304 

1600x1280 

✓ 


JANUARY 1995 BYTE/NSTL LAB REPORT 2J.5 





















































HONORABLE MENTIONS 


The Idek/liyama 
VisionMaster Pro 
IVIT*9121 comes 

witli a re mote-control 
unit and an on-screen 
menu system. You can 
use the remote control 
within its slide-out tray 
or from a distance of 
up to 3 meters. A wam- 
ing sounds at 10-* 20-, 
and 30-minute intervals if you fail to return the remote to its 
tray. You can also adjust till and swivel manually or via the remote 
control. A lock mode protects against accidental changes to dis¬ 
play settings. 


If your computer has audio capability, the ir-inch 

Nokia Valugraph 447L will let you hear voice messages from 
Its loudspeakers, without external audio equipment, ft even 
includes sound balance and volume controls. Corresponding 
outputs of the computer are connected to left/right inputs on 
the monHor. If you want to silence the loudspeakers, you can 
plug headphones into a socket on the side. 


The Mitsubishi Diamond Scan 17FS and the Dia¬ 
mond Pro 21T let you adjust their displays using your mouse 
or keyboard. To do this, the units must be configured with their 
serial-interface kits (included with the 2 IT and as an option on 
the 17FS). The serial-in¬ 
terface kit has a serial 
cable and Diamond Con¬ 
trol for Windows soft¬ 
ware that lets you make 
any of the adjustments 
found on the control 
panels (i.e., degaussing, 
enabling/disahiing 
power management, 
selecting color tempera¬ 
ture. and adjusting RGB 
gains). NS A Hitachi Su- 
perScan Elite serie.s of 
monitors also comes 
with serial control soft¬ 
ware that offers similar 
functionality. 




Diil^ious Adiieveiiieiits 


The Sceptre Technologies CC-617G and CC>617GL+ monitors have 

awkwaidly placed degauss, brightness, and contrast slide controls. It would be easy to 
accidentally reset them when adjusting tik and swivel. The power button is located on the 
right comer of the units and is difficult to locate if you are not familiar with the monitors. 
Front digital controls are ItKated on the swivel base. You may need to consult the manual 
to determine how to acces.s the rotation and pincushion controls. 

< 

The Idek/liyama VisionMaster MF-8617’s LCD 

panel eliminates many adjustment buttons, w'hich gives the unit a sleek appearance. When 
you press the main button, the panel displays a menu that you can navigate by pressing the 
plus and minus keys, a procedure similar to navigating menus on many printers. The problem 
With the unit's space-saving design is that menu items are abbreviated w^ith three letter codes 

that you must look up in the documentation. For 
instance, tlie code for pincushion adjustment is PCC, 
and the code for horixontal sijr.e is HSC. 

< 

The screen display menu on the etc computer ViewMagk CA-I765SPL 
overlays the current screen. Because the menu isn't on a solid background, 
adjustments are difficull to see, especially from within a GUI, such as Microsoft 
Windows or X Window System. 
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Samsung 

A new point of view. 


SyncMaster IZGLs 


Ir's about you v\ok..Atitucla Satisfadbn. Pride. 
The 17- inch SyncMaster"* monitors reflect todays 
changing lifestyles. Hassle-free. Value-oriented. 

Samsung took lor granted you wanted bright, crisp 
clear images that don't flicker. You're abo concerned 
about safety and energy conservation, 
so the/'re standard on the whole series, 
b'fe should be as simple as possibfe, so we odded 



'l9B4Sanisixig£lacntit«s America ThoB’AErwgirSiarlogoBnattabeconsfjGreda 
product B fil o r sB fnBnL Imago on SyncMam 17GLs cuurtes/ot Mika Quon Design ORico 



innovative new features like On-Screen Dispb/ and 
Real Cobr Control, and os you would expect, the 
GL Series comes with a two-year limited warranty. 


Ihink about how you view your work 
Samsung did. Aixl came up with a 
whole new point of view. 

For additional information, 
call 1-800-933-4110. 


TTCHNOIOGY 
THAT WORKS 
FOR LIFE 


ElfCTRONICS 


Fax-on-demand System now available for product specifications 201-229-4053 


Circle 155 on Inquiry Card. 









































ROLL CALL OF L A R C E - S C R E E PST 



MONaFACIURER 

MODEL 

PRICE «S 

TESTED 

(RISIP) 

OVERALL 

SCORE 

DUALin 

INDEK 

USABILITY 

mu 

POWER 

SCORE 

FEATURES 

SCORE 

SCREEN 

SURFACE 

DOT PITCH 

nPE 

ADI Systems, Inc. 

MicraScan 5AP 

£859 

AAA 

AAAA 

AAAA 

AAA 

AAA 

NG 

.26/dotted 

ADI Systems, Inc. 

MicroScan 5EP 

$7S9 

AAA 

AAAA 

AAAA 

AAA 

AA 

NG 

.ae/dottod 

Amdek 

AM/817E 

$769 

AAA 

AAA 

AA 

A 

AAA 

NG^AS 

, 26 /dott 0 d 

CIX Intama^onal, Inc. 

1765QM 

£9&9 

AAA 

AAAA 

AA 

AAAA 

AAA 

All apply 

.27/dotted 

CTX International, Inc. 

17e5GM 

£1049 

AAAA 

AAAA 

AAA 

AAA 

AAAA 

All apply 

.26/dotted 

Dyna Micro, Inc. 

MONH72GLR 

£699 

AAA 

AAAA 

A 

AA 

AAA 

Ail apply 

.28/dotted 

EIC Computer, Inc. 

ViewMagicCA-17B5CPL 

S659 

AAA 

AAAA 

AA 

AAA 

AAA 

AG,FS 

.26/dotted 

ETC Computer, Inc. 

V!ewMagicCA176SSPL 

£659 

AAA 

AAAA 

AA 

AAA 

AAA 

AG,FS 

Zfi/dotted 

Goldstar LI.S.A.. Inc. 

1725 

$900 

AAA 

AAAA 

AAA 

AAAA 

AA 

NG,AS 

.2B;dotted 

IBM PC Co. 

IBM 17P 

St260 

AAAA 

AAAA 

AAA 

AA 

AAAA 

AR,AS 

.26/aperture gi 

idek/tiysma North America 

ViSEonMasler MF-6617 

$799 

AAA 

AAAA 

AA 

AA 

AAAA 

AS, AR 

.26/dctted 

MAG InncVision, Inc. 

DX17F 

$729 

AAA 

AAAA 

AA 

AA 

AAA 

NG 

.26/dotted 

MAG InncVisIcn, Inc. 

MXP17F 

$1299 

AAA 

AAAA 

AAA 

A 

AAAA 

NG,AS 

.26/dotted 

Megalron 

Megalmage S17MGP 

$679 

AAA 

AAAA 

AA 

AAAA 

AAA 

NG. AS, Silica 

ZB/ctotted 

Mitsubishi Electronics America, Inc. 

Diamorvd Scan 17FS 

$1069 

AAA 

AAA 

AAA 

AA 

AAA 

AS 

Za/dotted 

Nansc USA Corp. 

FlexScan F560i-W 

£1279 

AAAA 

AAAA 

AAAA 

AA 

AAAA 

Afl,AS 

.26^dotled 

Nanae USA Corp. 

ReKScanT2-17 

$1299 

AAAA 

AAAA 

AAAA 

AA 

AAAA 

AR,AS 

.25/stotted 

^NEC Techrtoloffes, tnc. 

MurtiSync XE17 

S1DD0 

AAAA 

AAAA 

AAAA 

AAA 

AAAA 

AS. AG 

.28/CfoM 

^ Nokia Display Products, Inc. 

Multigraph 447X 

£1199 

AAA 

AAAA 

AA 

AA 

AAAA 

AG, AS 

,25/siorted 

Nokia Display Products, Inc. 

Valugraph 447L 

£695 

AAA 

AAAA 

AA 

AAAA 

AAA 

AGAS.AR 

.25/dorted 

NSA Hitachi 

Super 17s 

$795 

AAA 

AAAA 

AAA 

AAA 

AAA 

AG,AS,AR 

.2S/dotted 

NSA Hitachi 

SuperScan Bite 17 

$1049 

AAA 

AAAA 

AAA 

AA 

AAA 

AG. AS. AR 

.2&'dolted 

Optiquest, Inc. 

450ODC 

$795 

AAA 

AAA 

AA 

AA 

AAA 

AG 

.2a/dotted 

Orchestra MulSsystems, inc. 

Tuba 

S769 

AAA 

AAA 

AA 

AAAA 

AA 

E 

.ae/dotted 

Orchestra Multisyslems, Inc. 

Tuba'll 

$795 

AAA 

AAAA 

AA 

AAA 

AAAA 

NG 

.26/dotted 

Panasonic Communications & Systems Co. C1791E 

$999 

AAA 

AAAA 

AAAA 

A 

AAA 

AS, AG 

ZS/dotted 

Philips Consumer Elecironics Co. 

Brilliance 17AModen720DC 

$1099 

AAA 

AAAA 

AA 

AAAA 

AAAA 

All apply 

,a7/dotted 

Qume 

QM179t 

$906 

AAA 

AAA 

AA 

A 

AAAA 

NG 

:2&’dotted 

Radius 

SuperMalch 17 XL 

$1049 

AAA 

AAAA 

AAAA 

AA 

AAA 

All apply 

.27/dotted 

Relisys 

TF-1778L 

$945 

AAA 

AAA 

AA 

AA 

AAA 

NG 

.26/dotted 

Samsung Electronk^ America 

SyncMaster 17GL CST76B7L 

$649 

AAAA 

AAAA 

AAAA 

AAAA 

AAA 

AS,NG 

.2B/dotied 

Samsung Electronics America 

SyncMaster 17GL8CFA76a9L £949 

AAA 

AAAA 

AA 

AAAA 

AAAA 

AFt 

,26/dotted 

Samlron Displays, tnc. 

SC'72flSXL 

$850 

AAAA 

AAAA 

AA 

AAAA 

AAA 

NG.AS 

.2e/dotted 

Sceptre Technologies, Inc. 

Sceptre CC'617G 

£695 

AAA 

AAAA 

AAA 

AAA 

AAA 

All apply 

.2B/dotied 

Sceptre Technologies, inc. 

Sceptre CC'&17GL+ 

$695 

AAA 

AAA 

AA 

AA 

AAA 

All apply 

.26/dotted 

Smile internalionai. Inc. 

CA1706M2 

$755 

AAA 

AAA 

AA 

AAA 

AAA 

NG 

.26/dotled 

Smile Inlemalionai, Inc. 

CA1717M2 

$635 

AAA 

AAA 

AA 

AAA 

AA 

NG 

.2e/dotted 

Sony Electronics, Inc. 

Muiliscan ITse 

$1250 

AAA 

AAAA 

A 

A 

AAA 

AG 

25mm 

Tatung Co. of America, Inc. 

CM^l7MKn 

$945 

AAA 

AAA 

AA 

AAA 

AAA 

AG 

.26/dotted 

TVM Professional Monitor Corp. 

TVMAS6A 

$699 

AA 

AAA 

AA 

AA 

A 

NG.AS 

.2e/dotted 

ViewSonic 

ViewSonic 17 

$995 

AAA 

AAAA 

AAA 

A 

AAAA 

AR, AG 

Z7/dotled 

ViewSonic 

ViewSonic 17E 

$795 

AAA 

AAAA 

AAA 

A 

AAA 

AG, AS 

.a&'dotled 

ViewSonic 

ViewSonic 17Q 

$845 

AAA 

AAAA 

AAA 

A 

AAA 

AR, AG 

.aa/dotted 

Zenith Data Systems, Inc. 

Z-VlsionZCM-1740'UT 

$999 

AAA 

AAAA 

AA 

AA 

AAAA 

AG 

.26/sEotted 

Sony Bectronics, Inc. 

Muiliscan 20se 

$2450 

AAA 

AAAA 

A 

AAA 

AAA 

AG 

.ao/slotted 

Taiung Co. of America Jnc, 

CM-2CMKR 

$1695 

AAA 

AAAA 

AA 

AAAA 

AAA 

AG 

.31/dOtted 

TVM Professional Monitor Corp. 

TVMAS7G 

$1199 

AAA 

AAAA 

AA 

AAAA 

AAA 

NG,AS 

,31/£totted 

Hitachi America, Ltd. 

Accuvue GX'21 

£2099 

AAA 

AAAA 

AA 

AAA 

AAA 

AR 

.23/dotted 

IBM PC Co. 

IBM21P 

£2600 

AAA 

AAAA 

AAA 

AAA 

AAA 

AS, AR 

.31/aperture c 

Idek/liyama North America 

VislonMasterMF'e22l 

£1945 

AAA 

AAAA 

AA 

AAA 

AAAA 

AG,AS,AR 

.2a/dottBd 

Idek/liyama North America 

VislonMastfirMF-8621 

$2495 

AAA 

AAAA 

AA 

AAA 

AAAA 

AG, AS, BP 

.26/dotted 

Idek/lryama North America 

VfsionMaster Pro MT'9121 

$2150 

AAA 

AAAA 

AA 

AAA 

AAAA 

AG, AS, BP 

.30/aiotted 1 

MAG InnoVision. Inc. 

MX21F 

£2199 

AAA 

AAAA 

AA 

AAA 

AAA 

NG.AS 

,20/dotted 

Mitsubishi Electronics America, Inc. 

Diamond Pro 21T 

$2399 

AAA 

AAAA 

AAA 

AA 

AAA 

AS,AR,AG 

.31/slotted 

^Nanao USA Corp. 

FlexScan F760I-W 

$2069 

AAAA 

AAAA 

AAA 

AAAA 

AAAA 

AR.AS 

.28/dot1ed 

Nokia Display ProdiKds, inc. 

Muiiigraph 445X 

$2250 

AAAA 

AAAA 

AA 

AAA 

AAAA 

AG 

,25/dottad 

NSA Hitachi 

SuperScan Bite 21 

$1995 

AAAA 

AAAA 

AAA 

AAAA 

AAA 

AG. AS,AR 

.20/dotted 

NSA Hitachi 

SuperScan Supreme 21 

$2745 

AAA 

AAAA 

AAA 

AA 

AAA 

AG,AS,AR 

.26/dotted 

Philips Consumer Electronics Co. 

Brilliance 21A Model 2130DC 

$2393 

AAAA 

AAAA 

AAA 

AAA 

AAAA 

AaAS 

.20/dotted 

Radius 

SuperMatCh 2rT XL 

$2599 

AAAA 

AAAA 

AAAA 

AA 

AAA 

AG,AS,AR 

.ai/siotted 

RasterOps Corp. 

ClearVueColor2i 

$2499 

AAA 

AAAA 

AA 

AA 

AAAA 

All apply 

.25,'dotted 

ViewSonic 

ViewSonic 21 

$1995 

AAAA 

AAAA 

AAA 

AA 

AAAA 

AR,AG 

.25/doHed 


s BYTE Best. Key; Excellent A A A Good AAA Fair A A Poor A Screen surfaces: AG = antiglare AR ^ anti ref fecllve AS = ainitista 

BP = tMnded panel E = etched NG - nonglan 
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COLOR M O N I X O R S 



MAX. DISPLAY 

WIDTHxHEIGHT 

(MM) 

MAX. HORIZONTALx 

VERTICAL RESOLUTION 

Nl(PIXELS) 

MISCONVERGENCE (MM) 

CENTER SIDES 

PICTURE-TUBE 

MANUFACTURER 

MIN./MAX. HORIZONTAL 
SCANNING FREQUENCY 
(KHZ) 

MIN./MAX. VERTICAL 
SCANNING FREQUENCY 
(HZ) 

INPUT 

CONNECTOR 

(15-PIN/BNC) 

VIDEO 

BANDWIDTH 

(MHZ) 

320x240 

1280x1024 

<.30 

<.50 

Toshiba 

30/64 

50/100 

Yes/No 

85 

320x240 

1280x1024 

<.30 

<.50 

Hitachi 

30/64 

50/100 

Yes/No 

85 

300x225 

1600x1200 

.20 

.20 

Hitachi 

24/82 

47/105 

No/Yes 

120 

325x245 

1280x1024 

.30 

.40 

Matsushita 

30/65 

50/100 

Yes/Yes 

110 

325x225 

1600x1280 

.30 

.40 

Hitachi 

30/85 

50/100 

Yes/Yes 

135 

300x225 

1280x1024 

INP 

INP 

Toshiba 

30/64 

50/90 

Yes/No 

110 

329x245 

1280x1024 

<.20 

<.30 

Hitachi 

30/65 

50/100 

Yes/No 

75 

329x245 

1280x1024 

<.20 

<.30 

Hitachi 

30/65 

50/120 

Yes/No 

75 

329.5x248.2 

1280x1024 

.40 

.55 

Hitachi 

30/65.8 

50/120 

Yes/No 

112 

315x235 

1600x1200 

.15 

.40 

Sony 

31/82 

50/110 

Yes/Yes 

139 

320x240 

1600x1200 

.30 

.50 

Hitachi 

23.5/86 

50/120 

Yes/Yes 

135 

328x248 

1280x1024 

.20 

.30 

Hitachi 

30/64 

50/100 

Yes/No 

100 

328.6x249.1 

1600x1280 

.20 

.30 

Toshiba 

30/82 

50/120 

Yes/Yes 

130 

300x225 

1280x1024 

INP 

INP 

Hitachi 

30/64 

50/100 

Yes/No 

106 

320x240 

1280x1024 

.35 

.45 

Mitsubishi 

30/78 

50/130 

Yes/Yes 

110 

318x238 

1280x1024 

.30 

.45 

Toshiba 

30/82 

55/90 

Yes/Yes 

120 

328x242 

1600x1200 

.30 

.40 

Sony 

30/85 

55/160 

Yes/Yes 

130 

316x237 

1024x768 

<J«) 

c35 

NEC 

31/65 

55/120 

Yes/No 

85 

315x236 

1600x1200 

<.30 

<.40 

Sony 

30/82 

50/110 

Yes/Yes 

140 

327x246 

1280x1024 

.30 

.40 

Hitachi 

31/64 

48/100 

Yes/No 

100 

316x237 

1280x1024 

.35 

.45 

HitacN 

30/64 

50/100 

Yes/No 

125 

325x245 

1600x1280 

.35 

.45 

Hitachi 

30/82 

55/120 

Yes/Yes 

135 

316x236 

1600x1280 

.30 

.40 

Hitachi 

30/82 

50/100 

Yes/No 

135 

330x241 

1600x1200 

.30 

.40 

Hitachi 

30/78 

50/90 

Yes/Yes 

110 

330x241 

1600x1200 

.30 

.40 

Hitachi 

30/82 

50/90 

Yes/Yes 

135 

300x225 

1024x768 

.15 

.35 

Matsushita 

30/64 

50/160 

Yes/No 

86 

329x246 

1600x1280 

.30 

.40 

Matsushita 

30/82 

50/120 

Yes/Yes 

135 

300x220 

1600x1280 

.30 

.40 

Hitachi 

29/64 

47/120 

Yes/No 

135 

225x300 

1024x768 

.30 

.40 

Matsushita 

31/64 

50/90 

Yes/Yes 

100 

310x235 

1600x1280 

.30 

.50 

Hitachi 

30/82 

50/120 

Yes/Yes 

130 

320x240 

1280x1024 

.30 

.40 

Hitachi 

30/64 

50/100 

Yes/No 

106 

320x240 

1600x1200 

.30 

.40 

Hitachi 

30/82 

50/120 

Yes/Yes 

135 

320x240 

1280x1024 

.30 

.40 

Hitachi 

30/65 

50/100 

Yes/No 

110 

328x245 

1280x1024 

<.30 

<.50 

Hitachi 

30/66 

50/90 

Nq/No 

110 

328x245 

1280x1024 

<.30 

<.50 

Hitachi 

30/66 

50/90 

Yes/No 

110 

325x245 

1600x1280 

.30 

.40 

Hitachi 

30/80 

50/90 

No/Yes 

100 

325x245 

1280x1024 

.30 

.40 

Hitachi 

30/65 

50/90 

No/No 

80 

300x225 

1600x1200 

.30 

.40 

Sony 

31.5/82 

50/150 

No/Yes 

100 

290x218 

1600x1280 

.35 

.50 

Hitachi 

28/82 

50/120 

Yes/Yes 

130 

290x218 

1280x1024 

.40 

.50 

Hitachi 

29/66 

50/90 

YesA'es 

100 

316x237 

1600x1280 

.30 

.40 

Matsushita 

30/82 

50/160 

Yes/Yes 

135 

305x231 

1280x1024 

.30 

.40 

Mitsubishi 

30/64 

50/90 

Yes/No 

86 

320x240 

1280x1024 

.30 

.40 

Mitsubishi 

30/64 

50/160 

Yes/No 

86 

321x236.5 

1280x1024 

.30 

.40 

Sony 

30/82 

50/110 

Yes/No 

140 

373x280 

1600x1200 

.30 

.40 

Sony 

31.5/85 

50/150 

No/Yes 

100 

350x262 

1600x1280 

.40 

.55 

Hitachi 

28/82 

50/120 

Yes/Yes 

130 

360x270 

1600x1280 

.40 

.60 

Hitachi 

28/82 

50/120 

Yes/Yes 

130 

H5x310 

1600x1280 

.30 

.45 

Hitachi 

28/90 

50/152 

Yes/Yes 

130 

195x292 

1600x1200 

INP 

INP 

Mitsubishi 

31/82 

30/82 

Yes/Yes 

139 

06x304 

1600x1280 

.30 

.40 

Hitachi 

25/85 

50/120 

Yes/Yes 

135 

06x304 

1600x1280 

.30 

.40 

Hitachi 

25/85 

50/120 

Yes/Yes 

135 

197x297 

1600x1280 

.30 

.40 

MitsubisN 

24.8/92 

50/160 

Yes/Yes 

200 

07x304 

1600x1280 

.20 

.30 

Hitachi 

30/82 

50/120 

Yes/Yes 

135 

08x306 

1280x1024 

.30 

.40 

MitsubisN 

30/85 

50/125 

YesA'es 

150 

03x298 

1280x1024 

.35 

.45 

Hitachi 

30/78 

55/90 

Yes/Yes 

120 

00x300 

1600x1200 

.30 

.40 

Matsushita 

30/102 

50/120 

No/Yes 

200 

06x302 

1600x1280 

.30 

.40 

Hitachi 

30/94 

50/150 

Yes/Yes 

160 

06x302 

1600x1280 

.30 

.40 

Hitachi 

31.5/107 

50/150 

Nq/No 

200 

06x304 

1600x1280 

.15 

.20 

Hitachi 

30/82 

50/160 

Yes/Yes 

150 

80x285 

1600x1280 

.20/.30 

.40 

Mitsubishi 

30/85.3 

50/152 

Yes/No 

150 

55x284 

1600x1280 

.40 

.45 

Matsushita 

30/82 

50/90 

Yes/Yes 

135 

02x301 

1600x1280 

.30 

.40 

Matsushita 

30/82 

50/152 

YesA/es 

150 


II = noninterlaced. INP = information no! provided. 
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ROLL CALL OF L A R G E - S C R F F TV 



DISPLAY MODES 

(NUMDER OF NI VERTICAL REFRE SH RATE m ) 


MAMUFACTURER 

KOIEl 

PnSH/USEII- 

DEFINEO) 

m 

640x480 

MAG 16-tNCH 
832x624 

SUPERVGA 

mxm 

10Z4x7€« 

MAG 

US2X870 

1280x1024 

1600x1280 

ADI Systems, Inc. 

MicroScan SAP 

icra 

60 

m 

72 

70 

N/A 

60 

101 * 

ADI Systems, Inc, 

MicfoScan SEP 

m 

60 

m 

72 

70 

WA 

60 

101 ' 

Anfvdek 

AM/817E 

14/6 

72 

m 

72 

76 

72 

76 

60 

CTX International, Inc. 

17&5GM 

15/10 

75 

75 

75 

75 

N/A 

60 

N/A 

CTX International, Inc. 

178SGM 

15/15 

75 

75 

75 

75 

75 

75 

60 

Dytia Micro, Inc, 

M0N472G1JR 

ifi/IB 

72 

WA 

72 

70 

N/A 

60 

WA 

BTC Computer, tnc. 

ViewMagic CA-1765CPL 

13/17 

72 

75 

72 

70 

N/A 

60 

WA 

ETC Computer, tnc. 

VlewMagicCA-1785SPL 

13/17 

72 

75 

72 

70 

N/A 

60 

WA 

Goldstar LI;S A, Inc. 

1725 

7/8 

75 

75 

Varies 

76 

Varies 

60 

WA 

IBM PC Co. 

IBM t7P 

14/16 

72 

77 

72 

75 

75 

77 

60 

Idek/liyama North America 

VislonMaster MF-0617 

6/21 

73 

75 

75 

70 

75 

ao 

66 

MAG tnnoVIsion, Inc, 

DX17F 

16/fi 

100 

75 

90 

76 

WA 

60 

N/A 

MAG InnoViston, tnc. 

MXP17F 

im 

100 

75 

120 

100 

N/A 

76 

60 

Megatron 

Megaimage S17MGP 

12/11 

76 

75 

76 

72 

75 

60' 

N/A 

Mitsubishi Electronics America, Inc. 

Diamond Scan 17FS 

6/4 

60 

75 

75 

70 

75 

75 

N/A 

Nanao USA Cotp. 

FlexScan FS&Oi-W 

9/19 

60 

75 

72 

70 

75 

72 

60 

Nanao USA Corp. 

RexScanT2'17 

10/10 

75 

75 

75 

75 

75 

75 

68 

^ NEC Technologies, Inc. 

Multisync XE17 

14/20 

Varies 

75 

Veries 

Varlea 

N/A 

87’ 

N/A 

Nohia Display Products. Inc, 

Multigraph 447X 

3/23 

Varies 

INP 

INP 

75 

IMP 

INP 

INP 

Nokia Display Producls, tnc, 

Valugraph 447L 

5/12 

72 

INP 

75 

75 

INP 

INP 

INP 

NSA Hitachi 

Super 17s 

7/11 

100 

100 

too 

60 

76 

60 

N/A 

NBA Hitachi 

SupefScan Elite 17 

7/24 

120 

120 ’ 

120 

100 

90 

76 

66 

OpHquest, Inc. 

4500DC 

m 

72 

75 

72 

75 

75 

72 

60 

Orchestra Muttlsysiems, Irtc. 

Tuba 

17/32 

72 

N/A 

72 

76 

N/A 

72 

60 

Orchestra Muttisystems, Inc. 

Tiflja'lt 

17/32 

72 

WA 

72 

75 

WA 

71 

60 

Partasonlc Communications & Systems Co. CtTSiE 

17/17 

72 

76 

72 

72 

75 

60 

N/A 

Philips Consumer Electror^lcs Co. 

Brilliance 17A Model 1720DC 

12/15 

60 

75 

72 

70 

75 

76 

60 

Qume 

QM1781 

14/6 

72.8 

N/A 

56.2 

70 

N/A 

72 

76 

Radius 

SuperMatch17XL 

13/16 

Varies 

75 

Varies 

75 

N/A 

60 

WA 

Relisys 

TFrt77flL 

11/19 

60 

75 

56 

Varies 

75 

Varies 

65 

Samsung Electronics America 

SyncM0Slet17GLCST7687L 1»11 

60 

74.5 

Varies 

Varies 

N/A 

60 

N/A 

Samsung Electronics America 

SyncMaster irQIs CFA7639L I2tl 1 

59.9 

74.5 

Varies 

Varies 

75 

Varies 

60 

Samtron Displays, Inc, 

SC'728SXL 

14/10 

60 

75 

75 

75 

N/A 

60 

WA 

Sceptre Technologies. Inc. 

Sceptre CC-G17G 

11/20 

Vanes 

75’ 

75 

75 

75 

60 

WA 

Sceptre Technologies, Inc. 

Sceptre CC'617GL+ 

11/20 

Varies 

75’ 

75 

75 

75 

60 

WA 

Smile International, Inc. 

CA1706M2 

10/30 

70 

75 

56 

75 

75 

70 

60 

Smile IntemaUonal, Inc. 

CA1717M2 

10/30 

70 

75 

56 

70 

N/A 

60 

87' 

Sony Electronics. Inc. 

Multiscan 17se 

B/11 

60 

75 

72 

Varies 

75 

Varies 

60 

Taturvg Co. of America, inc. 

CM-17MKR 

25/25 

60 

75 

Varies 

Varies 

75 

Varies 

60 

TVM Professional Monitor Corp. 

TVM AS6A 

10/17 

72 

WA 

72 

72 

76 

60 

N/A 

ViewSonic 

ViewSonic 17 

8/e 

152 

75 

120 

100 

75 

76 

66 

ViewSonic 

ViewSonic 17E 

13/13 

90 

75 

90 

76 

N/A 

60 

N/A 

\fiewSontc 

ViewSonic 17G 

m 

120 

75 

90 

76 

N/A 

60 

N/A 

Zenith Data Systems, Inc, 

Z-Vision2CM--t740-UT 

9/20 

72 

N/A 

85 

76 

N/A 

75 

WA 

Sony Electronics, Inc. 

Multiscan 20se 

9/11 

60 

75 

75 

Varies 

75 

Varies 

m 

Tatung Co. of America, Inc. 

CM20MKB 

2S^5 

60 

75 

Varies 

Varies 

75 

Varies 

60 

TVM Professional MonsiorCorp 

TVMAS7G 

10/17 

75 

WA 

75 

75 

76 

76 

60 

Hitachi America, Ltd. 

AccuvueGX'21 

4/16 

60 

132 

75 

109 

75 

84 

72 

IBM PC Co. 

IBM21P 

12/10 

75 

60 

77 

70 

88 

77 

60 

Idsk/liyama North America 

VisjonMaatsrMF^221 

9m 

73 

75 

12 

75 

75 

80 

66 

Idek /liyama North America 

VislonMaster MF-8S21 

9/34 

73 

75 

72 

75 

75 

80 

66 

Idek/liyama North America 

VislonMaster Pro MT‘9121 

13/32 

73 

75 

72 

75 

7B 

80 

72 

MAG InnoVision, Inc, 

MX21F 

26/8 

100 

75 

90 

100 

75 

76 

60 

Mitsubishi Eiectronics America. Inc. 

Diamond Pro 21T 

12/10 

eo 

75 

75 

Varies 

75 

78 

66 

Nanao USA Corp, 

RexScan F7fi0i-W 

9/19 

60 

75 

72 

70 

75 

72 

60 

Nokia Display Products, tnc. 

Multigraph 445X 

14/14 

60 

INP 

INP 

75 

75 

70 

63,7 

NSA Hitachi 

SuperScan Elite 21 

8/23 

150 

140’ 

140' 

115 

100 

85 

75 

NBA Hitachi 

SuperScan Supreme 21 

m 

150 

N/A 

N/A 

Varies 

115 

100 

65 

Philips Consumer Bectronics Co* 

Briliianca2iAModel2i30DC 

12/7 

60 

75 

75 

75 

75 

76 

60 

Radius 

SuperMalchznXL 

9/6 

60 

74.5 

Varies’ 

70 

75 

Varies 

€8.66 

RaslerOps Corp. 

ClearVueGolor21 

13/8 

Varies 

75 

72 

75 

75 

Varies 

€5 

ViewSonic 

ViewSonic 21 

13/8 

152 

75 

120 

100 

75 

76 

66 


= BYTE Best. = yes. N/A = not applicablo, ^ tntedaoett. N] = noninteriaced. INP = infoimation not providad- 
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COT. OR MONITORS 


INTERNAL DIMENSIONS 

_ CONTROLS _ POWER NET (HEIGHTx 

HORIZONTAL FOCUS CONVERGENCE SIGNAL PINCUSHIONING ON SCREEN COLOR MANAGEMENT WEIGHT WIDTHxDEPTH FCC WARRANH PHONE TOLL-FREE INQUIRY 

PHASE LEVEL MENUS MATCHING SYSTEM (LBS.) IN INCHES) CLASS (YEARS) NUMBER PHONE NUMBER 


✓ 




✓ 


✓ 

✓ 

48 

17.5x16.1x15.2 

B 

2 

(408)944-0100 (800)228-0530 1105 

✓ 




✓ 


✓ 

✓ 

48 

17.5x16.1x15.2 

B 

2 

(408)944-0100 (800)228-0530 1106 

✓ 




✓ 




55 

16.2x14.7x15.4 

A 

1 

(408)473-1200 (800)722-6335 1107 





✓ 


✓ 

✓ 

75 

17.0x16.4x18.4 

B 

2 

(909)595-6146 (800)888-2017 1108 





✓ 


✓ 

✓ 

55 

16.4x17.2x18.4 

B 

2 

(909)595-6146 (800)888-2017 1109 





✓ 



✓ 

41 

15.0x16.0x16.0 

B 

2 

(408)943-0100 (800)362-3962 1110 

✓ 




✓ 


✓ 

✓ 

39 

15.9x16.5x17.3 

B 

2 

(510)226-6250 N/A 1111 

✓ 




✓ 

✓ 

✓ 

✓ 

39 

15.9x16.5x17.3 

B 

2 

(510)226-6250 M/A 1112 





✓ 




41.8 

17.1x16.5x18.9 

B 

2 

(201)816-2000 N/A 1113 



✓ 


✓ 

✓ 

✓ 

✓ 

26 

17.7x16.1x17.9 

B 

3 

N/A (800)772-2227 1114 





✓ 


✓ 

✓ 

47 

16.7x16.2x18.3 

B 

3 

(215)957-6543 (800)394-4335 1115 

✓ 




✓ 



✓ 

50.6 

16.9x16.0x17.1 

B 

3 

(714)751-2008 (800)827-3998 1116 

✓ 




✓ 

✓ 

✓ 

✓ 

50 

17.3x17.3x18.8 

A 

3 

(714)751-2008 (800)827-3998 1117 



✓ 


✓ 

✓ 


✓ 

46 

11.1x10.7x10.9 

B 

1 

(714)777-6166 N/A 1118 

✓ 




✓ 

✓ 

✓ 


47.5 

16.0x16.1x17.3 

B 

3 

(714)236-6352 (800)843-2515 1119 

✓ 

✓ 

✓ 


✓ 


✓ 

✓ 

49.7 

16.3x16.2x17.6 

B 

3 

(310)325-5202 (800)800-5202 1120 



✓ 


✓ 

✓ 

✓ 

✓ 

55 

16.4x16.2x18.5 

B 

3 

(310)325-5202 (800)800-5202 1121 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

48 

17.1x16.4x19.2 

B 

3 

(708)860-9500 (800)632-4636 1122 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

44 

16.2x16.9x18.4 

B 

3 

(415)331-6622 (800)296-6542 1123 





✓ 



✓ 

41 

16.9x16.8x19.0 

B 

3 

(415)331-6622 (800)296-6542 1124 




✓ 

✓ 


✓ 

✓ 

45 

16.6x15.9x17.2 

B 

3 

(617)461-8300 (800)4414832 1125 




✓ 



✓ 

✓ 

49 

16.9x16.1x18.3 

B 

3 

(617)461-8300 (800)4414832 1126 





✓ 


✓ 

✓ 

48.9 

16.3x16.2x16.9 

B 

1 

(909)468-3750 (800)843-6784 1127 

✓ 








50 

16.1x17.3x16.9 

B 

2 

(714)891-3861 (800)237-9988 1128 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 


50 

16.1x17.3x16.9 

B 

2 

(714)891-3861 (800)237-9988 1129 




✓ 

✓ 

✓ 

✓ 

✓ 

38.5 

16.6x16.1x17.3 

B 

1 

(201)348-7000 (800)742-8086 1130 

✓ 




✓ 



✓ 

46 

16.5x16.5x17 

B 

3 

(310)217-1300 (800)835-3506 1346 

✓ 


✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

42.2 

17.1x16.5x16.5 

B 

1 

(408)473-1530 (800)457-4447 1347 

✓ 




✓ 



✓ 

44 

16.0x16.3x16.8 

B 

1 

(408)434-1011 N/A 1348 

✓ 



✓ 

✓ 


✓ 

✓ 

42 

16.6x16.5x16.7 

A 

2 

(408)945-9000 (800)783-2333 1349 





✓ 

✓ 



46.2 

17.1x16.6x17.0 

B 

2 

(201)2294000 (800)726-7864 1350 





✓ 

✓ 

✓ 


46.2 

17.1x16.6x17.0 

B 

2 

(201)229-4000 (800)726-7864 1351 

✓ 




✓ 

✓ 


✓ 

50 

16.0x16.0x17.0 

B 

3/2 

(310)638-1282 N/A 1352 

✓ 




✓ 



✓ 

41 

15.5x15.5x17.5 

B 

3 

(818)369-3698 (800)788-2878 1353 

✓ 




✓ 



✓ 

41 

15.5x15.5x17.5 

B 

3 

(818)369-3698 (800)788-2878 1354 

✓ 




✓ 



✓ 

44 

162x16.5x16.5 

B 

2 

(714)546-0336 (800)876-4532 1355 

✓ 




✓ 



✓ 

42 

162x16.5x16.5 

B 

2 

(714)546-0336 (800)876-4532 1356 



✓ 


✓ 


✓ 

✓ 

49.6 

16.3x15.9x17.7 

B 

3 

(408)432-0190 (800)352-7669 1357 

✓ 




✓ 



✓ 

50 

15.0x16.2x18.9 

A 

1 

(310)637-2105 (800)829-2850 1358 




✓ 

✓ 




47 

17.1x16.4x192 

A 

2 

(909)988-3368 (800)822-8168 1359 




✓ 

✓ 

✓ 

✓ 

✓ 

39.5 

16.6x16.1x172 

B 

3 

(909)869-7976 (800)888-8583 1360 




✓ 

✓ 


✓ 

✓ 

40.1 

16.5x16.3x17.4 

B 

3 

(909)869-7976 (800)888-8583 1361 




✓ 

✓ 

✓ 

✓ 

✓ 

38 

16.6x16.1x172 

B 

3 

(909)869-7976 (800)888-8583 1362 

✓ 

✓ 

✓ 


✓ 



✓ 

51 

16.7x16.8x18.1 

B 

1 

(708)808-5000 (800)582-0524 1363 



✓ 


✓ 


✓ 

✓ 

66.1 

18.7x18.7x19.7 

B 

3 

(408)432-0190 (800)352-7669 1364 

✓ 




✓ 



✓ 

61 

18.9x18.9x21.3 

A 

1 

(310)637-2105 (800)829-2850 1365 




✓ 

✓ 



✓ 

63 

18.7x19.2x21.6 

A 

2 

(909)988-3368 (800)822-8168 1366 





✓ 


✓ 

✓ 

75 

18.5x19.7x20.1 

B 

1 

(201)573-0774 (800)225-1370 1367 



✓ 


✓ 

✓ 

✓ 

✓ 

84 

19.7x19.5x21.5 

A 

3 

N/A (800)772-2227 1368 




✓ 

✓ 


✓ 

✓ 

73 

18.5x19.3x21.1 

A 

3 

(215)957-6543 (800)394-4335 1369 




✓ 

✓ 


✓ 

✓ 

73 

18.5x19.3x21.1 

A 

3 

(215)957-6543 (800)3944335 1370 



✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

80 

20.3x19.6x20.4 

A 

3 

(215)957-6543 (800)394-4335 1371 

✓ 




✓ 


✓ 

✓ 

75 

19.4x19.8x20.6 

A 

3 

(714)751-2008 (800)827-3998 1372 

✓ 


✓ 


✓ 


✓ 


79.5 

19.4x19.4x21.4 

A 

3 

(714)236-6352 (800)843-2515 1373 


✓ 

✓ 


✓ 


✓ 

✓ 

772 

192x19.7x21.1 

B 

3 

(310)325-5202 (800)800-5202 1374 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

71 

20.5x20.2x19.7 

B 

3 

(415)331-6622 (800)296-6542 1375 




✓ 

✓ 


✓ 

✓ 

73 

18.7x192x21.0 

A 

3 

(617)461-8300 (800)441-4832 1376 





✓ 

✓ 

✓ 

✓ 

73 

18.7x19.2x21.0 

A 

3 

(617)461-8300 (800)441-4832 1377 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

82 

19.0x20.0x21.0 

A 

3 

(310)217-1300 (800)835-3506 1378 

✓ 


✓ 


✓ 


✓ 

✓ 

81 

19-4x19.4x21.4 

B 

1 

(400)434-1011 N/A 1379 

✓ 



✓ 

✓ 


✓ 

✓ 

66 

18.8x19.9x20.1 

B 

1 

(317)577-8788 (800)729-2656 1380 




✓ 

✓ 


✓ 

✓ 

65 

18.9x19.9x20.1 

B 

3 

1001)1^7976 (60^ 1381 
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welcome 
to the 
great 
wide 



The future of computing is wide open. 

If you're working in an open-computing 
environment-or are planning to make the change 
soon-the choices are more complicated than ever. 
You need the right mix of technical and business 
information to make the right decisions. 

That’s why you should be reading 
UnixWorld’s Open Computing. 

Written for professionals who integrate, 
manage, program and resell interoperable 
systems, Open Computing gives you the 
up-to-the-minute information that you need to: 

• reduce information costs 

• create strategic computing solutions 

• select the right hardware and software 

• improve productivity 



unixworlo's 

open 


UnixWorld’s 


ipport 

lolling 


coMPinmG 


Seize the opportunity-the open-computing era 
will reward both the individuals and the 
organizations that can put their knowledge 
to use and harness the potential of interoperable 
systems. Build your knowledge through the 
in-depth features, industry news, comprehensive 
product reviews, and programming tips in every 
issue of Open Computing. 

To start receiving Open Computing, just call the 
toll-free number below. Receive twelve issues for 
just $18.00 per year-half of the newsstand price. 
Your satisfaction is guaranteed. 


subscribe now 
l*800-257*9402 
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FPU Precision 


NciIfY, & oustom comparl^oiB 
pro^rattif liel|>s pro^ammers &€>rt 
out how vorious hardwaro platf^orma 
calouloto FPU oporatlon^ cfifTorontly 


OLIVER SHARP 

P rogrammers who work with floating-point-intensive 
applications know that obtaining accurate numbers 
can be tricky. One particularly awkwin’d problem is that 
floating-point applications do not produce identical re¬ 
sults on different machines. In fact, the results can even 
change when switching from one compiler to another* 
Traditionally, programmers have used a utility such as 
diff to compare two text files to see if two versions of a 
code are in agreement. But diff may not be sufficient for 
FPU-intensive applications. Two programs may both be 
working correctly even though every number they compute 
is different. Considering that scientific applications may 
produce thousands or millions of numbers as results, how 
can a programmer check whether the code is executing 
properly on different machines? To address this problem, 
I wrote a program I call ndiffi 

Different Results 

To understand how an application can behave differently on 
different hardware platforms, we need to look at the way 
computers handle non-integer values. 

A floating-point value consists of a sign, an exponent, 
and a significand. In the I£EE standard, a single-preci¬ 
sion floating-point value equals (“ITS * (1+signiticand) 
2^(exponent-127)* Some real numbers can be expressed 
precisely, but most do not have an exact [epiesentation. The 
listing “Demonstrating Floating-point Round-off" com¬ 
putes the square root of 2, squares that, and compares the 
final result to 2. On a SPARC workstation, the difference 
is 1.2e-7; on a Cray C90, it is U4e- I 4. 

Programmers commonly do two things that affect the re¬ 
sults of a floating-poiiit application: They change the pre¬ 
cision of the code and the order in which operations are ex¬ 
ecuted* 

In the first precision simply refers to the number 
of bits that are used to store floating-poinl values. Modem 
computers typically offer two sizes: 32 bits, known as 
single precision, and 64 bits, known as double precision. 
Although these sizes are specified by the IEEE/ANSI 
standard and have become widely accepted, they are not 
universal and are certain to change in the future as the 
length of the machine instruction word continues to in¬ 
crease. A given program wonT always run on a machine 


with the same word size as the one on which it was orig¬ 
inally written. Moving to an architecture with a different 
representation size will almost always change the results 
of floating-point programs. 

One of the reasons that “Demonstrating Floating-point 
Round-ofr behaves differently on the SPARC and Cray 
computers is that the latter uses 64 bits for single precision. 
Changing precision alters the rounding behavior and usu¬ 
ally changes the results* (Language mechanisms are an¬ 
other way to change precision.) 

A second source of trouble relates to something most of 
us learned in grammar school. We were taught that aritlv 
metic operations like multiplication and addition are com¬ 
mutative (i.e., A X B and B x A yield the same msult) and 
associative ([A+B]+C is the same as A+[B+C1). How¬ 
ever, neither is true in computer addition. 

Unfortunately, a compiler must often rearrange the or¬ 
der of computations to improve program performance. 
“Reordering for Optimization"' shows a simple example 
using a standard compiler optimization called loop-in¬ 
variant code motion. This transformation moves compu¬ 
tations that aie inside a loop but don't need to be. In the ex¬ 
ample, the new code computes B-i-C once instead of 
redoing it 100 time.s. However, if addition is performed left 
to right in this language, the original code computed (re- 
sult+B)+C. The new version uses re.sult+{B-HC) instead, 
which is not necessarily the same thing. 

While changing the order is often a significant im¬ 
provement on single-processor machines, the benefit can 
be much more dramatic on a parallel architecture* For ex- 


Demonstratine Floating-point Round-off 

/* ..£qrt,c the prqb Terns of appr-DKl matt on 

itrtcl ude •<sttllo’.h> 
ih hcl tide <math,h>- , 

main() 

I 

float a; 

a - sqrt(^.O): 
a ” 

ff (a — 2.0) 

,printf{“a is 
eTse . - - 

printfC'a isn't h the'd! fference 1s SSe^rr” ,3-Z.0] j 

1, , ■ .'T . ■ ■ , 


ample, suppose that we have an array of one million ele¬ 
ments and wish to compute the sum. At first glance, this 
seems to be the perfect problem to solve on a parallel ma¬ 
chine* If there are 100 processors, we can use each one to 
add 10,000 of the elements together. Then we do a final 
pass, adding the partial sums, and the computation will be 
just under 100 times as fast (depending on communication 
requirements and how that final pass is impiemented). 

However, the new and efficient parallel algorithm adds 
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the numbers differently than the original did. Instead of going 
from one end of the array to the other, the pieces of the array that 
are allocated to each processor are summed first. Because addition 
is not associative, the modification of the order will change the 
final results. Such changes often make it difficult to know when a 


Reordering for Optimization 


original code: 

optimized code: 

For i =1. 100 

bplusc - B+C: 

result - result+B+C: 

tor i » 1. 100 


result = result+bplusc 


parallel program is debugged. Even when the program is working 
correctly, all of its results are slightly different than the ones from 
the sequential version. Although such changes are often unavoid¬ 
able, ndiff can help to determine how large the differences are. 

The Program 

Ndiff works by going through two files in lockstep to compare 
each line. It scans each pair of lines twice. The first pa.ss looks at 
everything but numbers to verify that the letters and symbols in 
the two lines are identical. If there are any differences, ndiff 
prints out the two lines together, with a line-number prefix. Be¬ 
cause the idea behind ndiff is to compare the output of the 
same program on different architectures, there will gen¬ 
erally be few or no differences that aren’t numerical. 
However, the program might do something like print out 
the current date and time, so ndiff can’t .simply give up 
when the files don’t match. 

If the lines are identical aside from their numerical 
values, ndiff rescans them looking for pairs of numbers. 

It reads in the numbers as double-precision floating-point 
values and compares them. Note that ndiff depends on the 
library routine sscanf () to parse the numbers; a poor¬ 
ly written implementation of that mutine will affect the re¬ 
sults that ndiff generates. 

Once you load a pair of numbers, ndiff compares them. 

If they are identical, ndiff di.scards them and continues. If 
not, it computes a number of stati.stics that describe the 
way they differ, including the ab.solute value of the dif¬ 
ference and the percentage. Once ndiff completes its 
work, it prints out a report describing the relationship of 
the two files. 

“An Ndiff Report’’ shows two sample input files and 
ndiff’s analysis of them. Running diff on the files would 
only reveal that the first lines are identical. Ndiff is more 
helpful becau.se it provides a .statistical summary of the dif¬ 
ferences to help reveal whether they are the results of architectural 
and compiler effects. 

Ndiff uses a variety of statistics, becau.se any single one can be 
misleading. One strategy for comparing numbers is to consider 
only the magnitude of the difference and require that it be small. 
For example, 1 and 1.000001 only differ by 10"^’and are proba¬ 
bly close enough for practical purposes. But ab.solute magni¬ 
tudes can’t be interpreted without some information about the 
application that generated them. If the program is computing the 
distance between two galaxies in meters, a difference of a few 
thousand is probably negligible. When computing the number 
of microns between atoms, however, a difference of one would be 
unacceptable. Therefore, ndiff computes both the magnitude of the 
difference and the percentage difference. If the difference is a 
tiny percentage, it can probably be ignored. 


After comparing the two files, ndiff reports the largest percent¬ 
age and the largest difference it encountered for any number pair. 
In general, if the maximum percentage is small, the two files are es- 
.sentially identical, and you can ignore the re.st of the report. 

Even if the maximum percentage is large, all may still be well, 
but the programmer must be careful, because large maximums 
can conceal problems. In “An Ndiff Report,’* some of the numbers 
differed by a large percentage and .some by a large magnitude. 
The first half of the report suggests that the files are almost iden¬ 
tical, but it could be deceptive. Suppose that the files contained the 
corresponding pair (500,1000)—a pairing that should certainly be 
a major cause for concern. That pair wouldn’t change the maxi¬ 
mums, though, because ndiff already finds a larger difference and 
a larger percentage in the file as it is now. 

The second half of ndiffs report reveals the.se hidden pairings. 
It is a set of threshold rules computed for .several different per¬ 
centages. A threshold rule consists of two values, P and M, and 
means that every pair of corresponding numbers in the files is ei¬ 
ther within P percent of one another or has a difference less than M. 
In the “Threshold.s’’ portion of “An ndiff'Report,’’ the third line re¬ 
veals that differences larger than 1.0 percent arc all small (less than 
.01). The pair (5(K), I (XK)) would completely change the threshold 
rules: for both 1 percent and 10 percent, M would be 5(X). The pro- 


An Ndiff Report 

filel: 

«* 

This file contains several numbers for ndiff to work on. 
0.02 1026060.33 343.B599 4444444.33454 1000 

■k* 

file2; 

♦ * 

this file contains several numbers for ndiff to work on. 

0.01 1033409.11 343.8667 4444493.22983 1000 

* * 

output: 


5 comparisons, 
line 3 (was 0.711%) 


4 numbers differ between the two flle^ out of 
Average of the differences: 1.849423e-K)3 
Largest difference: 7.348780e-t-03 on 

Average percent difference; 12.500% 

largest percent difference: 50.000% on line 3 (was l.OOOOOOe 02) 
Thresholds: 

Differences were either below or less than 

0.001% 7.3487806+03 

0.010% 7.348780e+03 

0.100% 7.348780e+03 

1.000% l.OOOOOOe 02 

10.000% l.OOOOOOe-02 


grammercan quickly tell from the thrc.sholds when a potentially 
troublesome pairing is concealed by the maximum values. 

Scientific Tool 

Ndiff is not a perfect solution to the problem of variation in fioat- 
ing-point behavior, but it is a u.seful tool for programmers who 
mu.st work on the same code in different environments. I’ve re¬ 
lied on it often when working with and parallelizing scientific ap¬ 
plications using a diversity of architectures and compilers. Ndiff 
is available electmnically. For infonnation about downloading the 
program, .see “Program Listings” on page 5. ■ 

Oliver Sharp is a d(Ktoral candidate at the University of California — Berkeley. 
His research area is compilation for parallel architectures. You can contact 
him on the Internet at Oliver@cs.herkeley.edu, or on BIX do “editors. ” 
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AMD’s 29030 Microprocessor 


Dasod on -tho provon 2dK RI3C 
coroy this procossor is idoai 
tor omboddod appiications 


FLOYD GOODRICH 

Y OU can find Advanced Micro Devices’ family of 
29000 RISC microprocessors and integrated RISC 
microcontrollers throughout several large segments of 
the office automation market. They are used in printers 
(both color and black-and-white) and function as both 
the printers’ controllers and rasterizers. In telecommuni¬ 
cations work, they act as central office switches. They 
can be found in networks, controlling routers and hubs 
and managing RAID arrays for storage applications. The 
high performance of these 29000 RISC processors, es¬ 
pecially their ability to manipulate and transfer data at 
high speeds, makes them an ideal fit in these markets. 

These 29000 processors, better known as the 29K fam¬ 
ily, comprise three product lines. First are the general- 
purpose RISC processors, which use a modified Harvard 
architecture and have separate buses for instruction and 
data accesses. Next is a series of microprocessors that 
have on-chip caches and thus require only a single bus 
for instruction and data fetches. The final group is a series 
of integrated RISC microcontrollers. Before 1 delve into 
the details of a specific processor. I’ll provide a basic de¬ 
scription of the 29K microarchitecture. Later, I’ll use 
that information to expand on the feature set of the AMD 
29030, a RISC microproces¬ 
sor tailored for demanding 
embedded applications. 

29K Roots 

All 29K family members use 
the same 32-bit core micro¬ 
architecture and compatible 
object code. The microarchi¬ 
tecture’s instruction set con¬ 
sists of fixed-length 32-bit 
instructions. The 29K core 
supports many standard RISC 
features, such as pipelining, 
load overlapping and for¬ 
warding, and architectural 
parallelism. But the 29K core 
also includes several unique 
high-performance features, 
such as a large register file 
and fast interrupt handling. 

Among the 29K microar¬ 


chitecture’s standard RISC features is a four-stage (fetch, 
decode, execute, and write back) pipeline that can pro¬ 
cess, on average, an insunction every 1.26 clock cycles for 
typical application code. Like all RISC processors, the 
29K relies on a load/store architecture. This lets a compiler 
or a programmer minimize or eliminate pipeline stalls by 
scheduling memory accesses within the iastruction stream. 

An on-chip, four-instruction prefetch buffer decouples 
the pipeline execution speed from the memory speed. 
Most instruction accesses come from the instruction cache, 
but when the processor must fetch instructions from mem¬ 
ory, the prefetch buffer minimizes delays. By sending the 
first instruction fetched from memory directly to the pipe¬ 
line instead of waiting for all four in.structions within a 
cache block to arrive, the prefetch buffer minimizes the la¬ 
tency as.sociated with instruction-cache misses. 

In addition, the 29K core has methods for allowing in¬ 
structions to continue executing while memory accesses 
occur. Appropriately scheduling load and store opera¬ 
tions is critical for high-performance operation, because 
over a quarter of all instructions involve memory accesses. 
To promote efficiency, the 29K core uses overlapping 
and forwarding techniques to eliminate pipeline stalls that 
would otherwise arise when the pipeline has to wait for 
data. With proper scheduling, the 29K core can typically 
maintain single-cycle execution through load in.structions, 
provided the results of the load operation are not imme¬ 
diately required. Interlocks between pipeline stages ensure 
that this parallelism cannot result in the incorrect operation 
of the 29K core. In addition, the pipeline receives the re¬ 
sults of a load instruction as soon as the bus interface 
latches the data; it need not wait for an entire buffer to fill 
before the critical instruction is 
.sent to the pipeline. 

Finally, the 29K core uses 
three-operand instructions: Its 
instructions use two registers 
as sources, and a third regis¬ 
ter serves as the destination 
of the operation. This differs 
from a two-operand instruc¬ 
tion architecture, in which 
numerous register-to-regis- 
ter move instructions must 
be added to a RISC program 
simply to preserve one of the 
.source operands. 

Because the .source oper¬ 
ands are preserved, fewer in¬ 
structions are required to com¬ 
bat data destruction, and 29K 
processor programs are more 
compact. Also, the three- 
operand instruction format 



S-pin JTAG inlerface ID (31:0) 

Tlie AMD 29030 uses both a high-pefformance 29K RISC 
core and a simple bus interface. 
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closely matches compiler-generated data structures, making it a 
more natural fit for compiler-generated code. 

Unique Core Details 

The characteristics mentioned thus far are standard fare that all 
RISC processors use to improve throughput. But the 29K core 
has several unique features that boost performance. First, it has 
a huge register file. Other RISC processors might have a register 
file with 32 or 64 entries, but the 29K has a 192-entry register file. 
This enables a compiler to assign all of a procedure’s local vari¬ 
ables to registers, avoiding the penalty of using load/store oper¬ 
ations to store these variables in RAM. To maximize perfor¬ 
mance, this register file is triple-ported, which allows it to supply 
two source operands and receive one destination operand at the 
same time and which makes access faster than it would be from 
an on-chip cache. In addition, the register file is available to an 
earlier pipeline stage (the decode stage) than a cache would be, 
which shaves the fetch stage from the pipeline. But the greatest 
benefit of the large register file is the elimination of save-and-re- 
store code on procedure calls. Removing this type of code can im¬ 
prove procedure-call performance by as much as a factor of 10. 

The 29K core does not save the state of a machine when an in¬ 
terrupt or exception occurs, which makes interrupt-handling rou¬ 
tines extremely fast. A systems programmer can decide to write 
code to save the .state of the machine or elect not to preserve the 
machine’s state and offer fast interrupt service. 

The Ain29030 

The Am29030 incorporates the 29K core, along with certain per¬ 
formance-enhancing features. The 29030 u.ses the 29K family’s 
32-bit architecture and is implemented in CMOS. It has clock 
speeds of 20, 25, and 33 MHz. The 29030 has an on-chip, 8-KB, 
two-way .set-associative instruction cache; an integrated memory 
management unit; and scalable clocking that lets you get high 
performance using low-co.st memory. The.se and other features 
make the 29030 attractive to the embedded-control market. 

Traditionally, the embedded-control market has had a fixed 
set of requirements for success. First is object-code compatibil¬ 
ity. The time-to-market requirements of embedded applications 
place incredible pressure on software engineers to create good, sta¬ 
ble code in a minimum of time. Object-code compatibility thus en¬ 
sures that a new project can reuse field-tested procedures drawn 
from a stable of reliable and well-understood program code. 

Another key to success in the embedded market is re.stricting 
the u.se of peripheral interface hardware. Embedded control ap¬ 
plications arc generally cost-sensitive—so much so that the de¬ 
sign should not demand that additional money be spent on com¬ 
ponents. A bus interface that is simple, yet it supports high-speed 
transfers is highly desirable for these applications. 

The 29030 bus supports accesses to 8-, 16-, and 32-bit in¬ 
struction memory and accesses to 16- or 32-bit data memory. 
This lets a system designer select the appropriate memory width, 
given the performance and co.st constraints. For example, to 
achieve the highest performance, a designer might have the 29030 
copy a program out of inexpensive 8-bit ROMs into 32-bit mem¬ 
ory, then execute the program in RAM. 

The 29030 supports burst transfers up to 1 KB in length. In 
these transfers, the processor can achieve single-cycle transfers of 
32 bits, to or from memory. This high sustained transfer rate lets 
you fetch instructions quickly even when using inexpensive 
paged-mode DRAM, and it also supports fast software-controlled 
transfers of data to and from inexpensive bursting memory. Be¬ 


cause data accesses can be big-endian or little-endian, the 29030 
can be connected to a variety of peripherals. The 29030 uses 
three lines to support conventional and burst transfers. Interface 
complexity is further reduced by using two synchronous bu.ses: 
an address bus of 32 lines and a data/instruction bus of 32 lines 
(see the figure). This reduces the board area required by the pro¬ 
cessor and the number of bus connections; it also lowers the 
parts count for the memory subsystem. Because the 29030 bus in¬ 
terface is straightforward, a hardware designer does not need to 
spend a great amount of money or time on system glue logic. 

The scalable clock is an on-chip phased-locked loop that lets 
the 29030 processor run internally at full speed (say, 33 MHz) 
while the external bus runs at half .speed (16.67 MHz). In this 
configuration, the processor, with its in.struction cache, provides 
high performance but uses low-cost memory. As with other parts 
of the 29030, tlie designer of a .system that uses less expensive 
memory may decide whether to use scalable clocking to contain 
costs or obtain maximum performance by using faster memory. 

By .squeezing high performance from inexpensive memory, 
the 29030 achieves an attractive system cost-to-performance 
ratio. It is important to note that the cost-to-performance ratio 
should be based on the cost of the entire system, not simply on the 
processor’s cost. Processors cheaper than the 29030 are on the 
market, but they require more expensive system components and 
memory, which drives up the total cost of the system. 

Another unique feature of the 29030 is traceable caching, 
which lets an emulator or any generic postprocessor reconstruct 
a real-time code trace that is visible in the cache. Typically, a 
system engineer must turn off a proces.sor’s on-chip cache to 
force visible transactions on the bus for debugging purposes. 
This is inadequate for quickly solving complex program inter¬ 
actions involving on-chip caches. The 29030 implements cache 
tracing by using a .second 29030 on an ICE (in-circuit emulator) 
acting as a slave while the 29030 on the controller board acts 
as the master. The master processor executes the program and 
generates all bus transactions for both prcKessors. The slave pro¬ 
cessor executes the same instructions but u.ses its address bus to 
drive all cached branch target addresses. This lets the ICE read 
these addresses and construct a trace of program fiow inside the 
cache. To ensure prompt visibility of a cache and improve the de¬ 
bugging process, AMD expects to deploy this technology on all 
29K products containing on-chip caches. 

Future Directions 

One further advantage of the 29030 is a simple upgrade path. 
You can move up to the next-generation microproces.sor, the 
Am29040, without changing the design of a .system. The 29040 
adds an on-chip data cache and hardware integer multiplier, in ad¬ 
dition to running at higher frequencies internally. Because the 
29030 and the 29040 are object-code compatible, you can run the 
same software. The 29040 is also bus-compatible and footprint- 
compatible with the 29030. It can plug into the same socket as the 
29030, and it interlaces to the same logic as the 29030 does. The 
29040 provides a clean migration path while limiting development 
time and maintaining the attractive cost-to-performance ratio 
that embedded applications demand. ■ 


Floyd Goodrich is a technical marketing manager in AMD's Embedded 
Processor Division in Austin, Texas. He has a B.S.E.E. degree from Rice 
University and did product development and applications engineering at 
Motorola for eight years. You can reach him on the Internet at Jloyd.goodrich 
@ amd.com or on BIX c/o **editors. ” 
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The Oberon/F System 


A lightweight, portahie, object- 
oriented component tramework 


DICK ROUNTAIN 

O beron/F is the latest addition to an important new 
software category, the object-oriented component 
framework. NextStep’s AppKit is the most famous current 
exemplar; Taligent’s TaiAE will soon be contesting that 
title. Oberon/F provides a thin object-services layer that 
runs on top of the host operating system and lets you write 
cross-plat form, portable, and extensible applications as 
if the host operating system supported full object orien¬ 
tation. Although currently in beta for Windows and 
Macintosh System 7, Oberon/F versions are also 
planned for OS/2 and Unix/Motif. The Oberon/F 
system is being developed by Niklaus Wirth’s Oberon 
Microsystems (Zurich, Switzerland). 

Component frameworks aim to reduce the huge 
learning curve of class libraries and to enable .software 
reuse by supplying big and already-useful chunks. If 
using a class library is like buying a load of bricks, 
then using a framework is like erecting a prefabri¬ 
cated house, with the walls already assembled. 

Oberon/F is a wholly document-centric framework 
in which everything is a document that you can edit 
within the development system, which also serves 
as the run-time system. Every Oberon/F document 
contains one or more views—software components 
that let you view and edit a particular data type, such 
as text, a graphic, or a spreadsheet. Each view is im¬ 
plemented by a separate module, which gets dynam¬ 
ically linked and loaded on demand like a DLL. Un¬ 
like with Windows DLLs or VBXes (Visual Basic 
cu.stom controls), however, you can extend Oberon/F 
modules. If the appropriate module is present, any 
Oberon/F document editor can edit any type of view, 
so the concept of applications owning files com¬ 
pletely dissolves. 

Oberon/F incorporates a highly efficient but pro¬ 
prietary compound document model that lets you 
embed views into one another in arbitrarily complex 
ways. In future releases, this system will be progres¬ 
sively integrated with OLE and OpenDoc. 

The Oberon/F Development Environment 

Oberon/F is based on Oberon 2, language successor to 
Pascal and Modula 2, and includes a compiler and de¬ 
bugger for this language. Oberon 2 is a strongly typed, 
compiled language that supports both modular and ob¬ 
ject-oriented programming as well as Eiffel-like precon¬ 
dition and postcondition testing using ASSERT state¬ 


ments. It includes an automatic garbage collector to pre¬ 
serve memory integrity, an unusual feature for a com¬ 
piled language. The driving force throughout the Oberon/F 
project has been the pursuit of simplicity. The beta-0.9 
Oberon/F system arrived on a single 1.44-MB floppy disk 
and occupies barely 4 MB of hard disk space. 

The programming, editing, and debugging environ¬ 
ment is completely integrated, giving it the same feel as in¬ 
teractive interpreted .systems like SmallTalk or Lisp. This 
is an illusion, as Oberon 2 compiles straight to 32-bit na¬ 
tive 486 or 680x0 code. However, the compiler is so fa.st 
at 15,000 lines per minute, and the modules you write are 
typically so small, that compilation time is seldom no¬ 
ticeable. 

The compiler, debugger, and other software tools are all 


based on Oberon/F compound documents. In a Show 
Loaded Modules window, for example, you can highlight 
any module name in the list and immediately decompile 
its interface definition; in a debug window, clicking on di¬ 
amond-shaped markers lets you follow pointers and tra¬ 
verse lists; in the editor, errors are flagged by markers 
embedded in the text, which expand into error messages 
when you click on them. continued 


Extending the Oberon/F Texts Component 

MODULE OIckText; 

IMPORT TextModels. TextControl1ers; 

PROCEDURE UpCase*; 

VAR beg. end: LONGINT; 

Ch: CHAR; 

c; TextControllers.Controller; 
buf: TextModels.Model: 
r: TexlModels.Reader; 
w: TextModels.Writer; 

BEGIN 

determine extent of selected text *) 
c TextControl lers.Focus!): 

IF (c if NIL) & c.Has$elect1on() THEN 
c.GetSelectI on I beg.end); 

(* make a buffer for uppercase text *) 

buf := TextModels.dir.New!); (* a directory object *) 

w buf.NewWrUertNIL); 

r c.text.NewReader!N1L); 

r.SetPos(beg); 

{* process selected text into buffer *) 
r.ReadChar(ch); 

WHILE (r.Pos!) end) & -r.eot DO 
IF (ch >- “a") & (ch <= “z") 

THEN ch CAP(ch) END; 
w.WriteChar(ch); 
r.ReadChar(ch) 

END; 

copy buffer back Into document *) 
c.text.Delete!beg.end); 
c.text.CopyFrom!beg,buf.0,end-beg); 

END 

END UpCase; 

END DickText. 
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The Texts Subsystem 

The first release of Oberon/F provides just two component sub¬ 
systems called TexL'^ and Formas, But an ODBC (Open Database 
Connectivity) database subsystem is planned for the second re¬ 
lease, and Oberon Microsystems says that several U.S. and Eu¬ 
ropean consulting firms plan to develop and market additional 
components. In-place editing of industry-standard graphics and 
spreadsheet formats won’t be available until a later release sup¬ 
ports OLE 2* 

The Texts subsystem is a word processor with features that 
are roughly equivalent lo Windows Write—it supports fonts, 
paragraph attributes, and object embedding* Unlike with Write, 
however, you can extend this editor in any way you like* As a test 
example, I decided to add die ability to change a selected passage 
of text into uppercase (see the code in the listing “Extending the 
Oberon/F Texts Component)* A rather minor achievement, you 
might think, but consider these ptiints: 

O This is not just a WordBasic-.style macro but rather a native 486 
code extension to the sysicni, 

® Tills new ability is available within any piece of tent in Oberon/F 
and will continue to be available in any future programs that 1 add. 

® I did not need to recompile the text editor and, indeed, have never 
even seen its source code, only the published programming 
interface* 

0 This same code works identically on a Windows PC or on a Mac 
and automatically displays the proper ‘'look and feeP' of either 
platform. 

In Oberon/F, exported parameierless procedures are calied 
commands, and they are executable from anywhere in ihe system. 
The procedure UpCase'*' (the asterisk indicates that it’s to be ex¬ 
ported by the module DickText) is a command that perfonos its 
action on the selection of the window that currently has the focus* 

You can program Oberon/F at three levels of complexity, and 
my example illustrates the simplest command programming that 
adds new functions to an existing view. Tlie next higher level is 
the writing of new views, which are visual representations for data 
types. The third, and hardest level, is the writing of container 
views that can contain other embedded views* Oberon/F editors 
are normally container views. 

The Forms Component 

The Forms component is a simple visual de,sign tool for daia- 
entry forms and dialog boxes. First, you write a code module 
that delines a record data type with various fields, and then you 
design the corresponding form by visually dragging control ob¬ 
jects around on it as you would in Visual Basic* Thereafter, the 
Oberon/F run-time system creates and maintains the connec¬ 
tions between the screen fields and the underlying data struciurc 
without your having to write any further code, automatically up¬ 
dating the field variables whenever you enter data into the form* 
The reverse process is not automatic, ,so when your program up¬ 
dates a record field, it must broadcast an update message telling 
all screen views that they need to change, too. 

Oberon/F forms are stored as documents. You can modify 
their appearance without forcing a recompilation of the applica¬ 
tion code, a great advantage compared with conventional code 
generators. You can embed forms in texts and vice versa, recur¬ 
sively to any depth, to construct a vrniety of user-interface styles. 

Models, Views, and Controllers 

Oberon/F is designed around a hierarchy of abstractions that iso¬ 
late modules from the physical hardware (for cross-platform 


portability) and from one another (for extensibility)* The physi¬ 
cal display, printing, and file systems are hidden in abstract ob¬ 
ject cla*sses and are accessed by creating reader and writer objects 
for them. 

The most fundamental data type is a Store, which represents a 
body of persistent data that knows how to .save and retrieve itself 
from a nonvolatile medium like a hard disk. The module Stores 
supplies readers and writers that can map Oberon 2 data types— 
such as characters, integers, sets, and other stores—into binary 
data. Stores can contain other embedded stores and, hence, can 
represent compound documents. Store is an abstract type that is 
never instantiated directly; instead, Oberon/F supplies three ex¬ 
tensions of Store called Models, Views, and ControUers. This 
MVC (Model-View-Controller) paradigm was originally de¬ 
vised by the SmallTalk team at Xerox PARC. 

Crudely put, the model i.s the data, whereas a view is a partic¬ 
ular presentation of the data transformed into a rectangular display 
area. There may be many views onto the same model, and if the 
model i,s changed, this fact my,st be broadcast to all the views 
by sending messages. A view might directly handle interaction 
with a user’s mouse and keyboard, but in complex applications, 
this task is usually delegated to a Controilcr object. Models, 
Views, and Controllers lu-e extensible. In the listing, you'll see the 
use of a TextController object c lo measure the current text se¬ 
lection, but ihc actual processing takes place on a TexiModel 
calied baf. 

Safety First 

Allhough Oberon/F makes great use of inheritance internally 
(e*g*, Stores -> Models -> TexiModels), it strictly controls ex¬ 
ternal inheritance to preserve extensibility by imposing the clas¬ 
sic separation of interface from implemenlation. Many modules 
deliberately donT export concrete types used in their interface, 
which prevents application programmers from extending them di¬ 
rectly. Instead, they let you merely create instances of a hidden 
concrete type, together with an abstract interface type that you can 
inherit Lo reimplement extensions of the type. This mechanism re¬ 
tains must—though not all“Of the power of inheritance, but it's 
necessary to guarantee the future ex- 
tensibility of the program's seman¬ 
tics without running into the so-called 
fragile base-class problem (see “Ex¬ 
tensible Software Systems," May 
1994 BYTE). 

In the messy world of PC operat¬ 
ing systems, Oberon/F's simplicity 
and austerity could hardly be more 
at odds with industry practice. C++ 
programmers like lo party and then 
use i rid usl rial-strength debugging 
tools, like BoundsChecker and Pu¬ 
rify, to clean up the mess af terwards* 

The Oberon 2 programmer expects to catch 90 percent of the er¬ 
rors at compile time and most of the remainder by careful choice 
of preconditions. Of course, adapting to changing requirements 
i.s the ultimate software challenge, and that's where Oberon/F 
shines. “If tlie paradigm of object orientation is promising," says 
Wirth* “this is mostly because object-oriented programming al¬ 
lows us to design genuinely extensible modular systems." ■ 


Dick Potmum is a BYTE contributing editor based in Lomioic You 
can reach him on the Internet or BIX at dickp@bixxom. 
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+41 f0)61 361 3853 
fax: +41 {0)61 361 3846 
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Daisy-Chain Ethernet 


How Forallon Computing ond Tut 
Systomo make twieted-pair Ethernet 
wiring ae tlexible as PhoneNet 


STAN MIASTKOWSKI 

e onventional wisdom says that you have two types 
of 10-Mbps Ethernet network wiring choices, de¬ 
pending on the topology you want to use. For bus, or 
daisy-chain, topology, there* s thick RG-8 ( lOBase-5) 
coaxial cable or the more common thin RG-58 (lOBase- 
2) coaxial cable. For star topology, you use lOBase-2 
UTP (unshielded twisted pair) cable. 

But two companies are challenging that wisdom with 
technologies that offer daisy-chain Ethernet using inex^ 
pensive and easier-to-install copper wire instead of coax¬ 
ial cable, Faralloii Computing(Alameda, CA) Ether- 
Wave does the job with two pairs of standard Level 3 or 
Level 5 UTP. Tut Systems’ (Pleasant Hill, CA) Silver 
Sueak stretches the technology further by putting full 10- 
Mbps Ethernet on a single pair of wires of virtually any 
type, including the nontwisted “silver satin’* flat phone 
wire that’s used to connect telephones and modems to 
telephone jacks. 

Your network wiring is the physical layer, the first and 
essential layer of the seven-layer ISO OSl (Open Sys¬ 
tems Interconnection) LAN model. Coaxial cable has 
been used for daisy-chain bus topology for the simple 
reason that its robust electrical characteristics let it easily 
meet the signal integrity and compatibility standards of 
daisy-chain connections. But the IEEE 802,3 Ethernet 
standard doesn’t specify that coaxial cable mmt be used for 
daisy-chain networks. 



nodes per segment, with a total maximum segment length 
of 330 feet. However, for network expansion, each eight- 
node segment can be connected to any standard 10Base- 
T hub. For example, a 12-port hub can handle a total of 96 
EtherWave-equipped nodes* 

EiherWave includes auto-termination, which elimi¬ 
nates additional temii nation resistors at each end of the 
daisy chain (required with coaxial cabling). This propri¬ 
etary technology senses impedance changes in the cable 
and instantly terminates or passes through the network 
signal. This scheme also allows shutting down or hot- 
swapping individual network nodes without shutting down 
the network, largely eliminating a major disadvantage of 
coaxial-based daisy-chain topology, fn addition, Ether- 
Wave’s ASICs incorporate Auto Crossover, sensing which 
wires are connected in the UTP and how they should be 
used Auto Crossover eliminates keeping track of whether 
your lOBa*se-T cables are straight-through or crossover. 


Integrating Technology 

Faral Ion’s Ether Wave integrates Level 3 UTP in a daisy- 
chain topology by combining lOBase-T hub and trans¬ 
ceiver technologies into a single proprietary ASIC (ap¬ 
plication-specific 1C) that’s designed to handle the precise 
nanosecond liming needed for Ethernet. The ASIC is in¬ 
cluded on each network node, either in an ISA, NuBus, or 
PDS/LC NIC (network interface card) or in external con¬ 
nection boxes for AUl (attachment unit inierface)/AAUT- 
equipped PCs, Mac PB adapters, LocalTalk network print¬ 
ers, or the Apple Newton. 

EtherWave devices behave like nonreclocking repeatei's, 
which allow users to add nodes to a 1 OBase-T network 
without impacting hop count limitations. Normal star 
topology 1 OBase-T networks are limited to four hubs 
(hops) between nodes, but EtherWave does away with 
this hop limitation. EtherWave also handles up to eight 


Analog Worlds 

While Tut’s Silver Streak offers nearly all the above ad¬ 
vantages of daisy-chain topology without coaxial cable 
(except for the lack of internal auto-terminal ion). Sil¬ 
ver Streak’s essential difference is its ability to use near¬ 
ly any type of wire, fn the digital world of computers, it’s 
important to remember that LAN wiring carries analog 
signals (with the exception of fiber optics, there is no 
such thing as a digital cable). In fact, the essential part of 
every network is a transceiver, which translates digital 
data into RF analog signals for outgoing data and vice 
versa for incoming signals. Twisted-pair and coaxial 
networks have their transceivers integrated into the NICs; 
thick coaxial wiring uses external transceivers “tapped” 
into the cable run. 

One of the major realities of cable^—any type of cable— 
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is that it distorts signals. And l>ecause distortion increases wiih 
transmission speed ijrequency in the analog world), pumping 
a 10-Mbps Ethernet signal through thin wiring is a technical 
challenge. 

There are five distinct types of distortion: attenuation, inter- 
symbol interference, NEXT (near-end cross talk), noise pickup, 
and radiation. Each causes problems that slow data transmis¬ 
sion. Interactions among these types of distortion result in a 
morass of problems that must be overcome to put full 10-Mbps 
Ethernet on standard fiat telephone cable. Silver Streak uses a va¬ 
riety of approaches to solve these problems, 

flttenuatioii When it comes to high-frequency signals, speed kills, 
RF signals ride on the surtace of a copper wire in whafis called 
the skin ejfect. The thinner the wire, the smaller the circumference, 
the less surface area, and the greater the amount of signal atten¬ 
uation. In addition, attenuation increases as the square root of 
frequency (e.g., quadrupling the frequency doubles the attenua¬ 
tion, cutting the signal level in half). StandiU'd lOBase-T Ethernet 
using Level 3 or Level 5 (both 24-gauge) LITE is limited to 330- 
fooi segments, because beyond that distance, the signal is atten¬ 
uated to the point where it no longer meets 802.3 standards. The 
attenuation problem would seem, at first glance, to be sufficient 
reason why you normally can't use the 18-gauge wire in standard 
silver satin telephone cord for Ethernet, But if you control the oth¬ 
er aspects of distortion, especially noise (see below), fiat tele¬ 
phone wire becomes usable. 

Intersymbol Interference After passing through the NIC’s trans¬ 
ceiver, digital data travels through network wiring as a series of 
analog DC pulses (each pulse representing a bit of 
digital data). The nature of DC pulses is that they 
have (when viewed on an oscilloscope) a I'a.st rise 
time but a long decay (sometimes called a tail) be¬ 
cause of the memory inherent in copper wire. At 
Ethernet speeds, this can cause pulses to interfere 
with each other, giving rise to errors, retransmis¬ 
sions, and slow network throughput. To combat in¬ 
tersymbol inteiference, a factor in all copper-wired 
net wor ks, S11 ve r S treak uses a n eq u a I i zer c i rc u i t. 

Essentially a simple analog filter circuit that consists 
of two high-speed ScholLky diodes connected back 
to back, it effectively cuts off the tail of each DC 
pulse, allowing full-speed Eihemei transfers with¬ 
out the pulses getting in each other's way. 

NEXT Unless wire pairs arc shielded (which they 
aren't in UTP), there is always some crossover of signals be¬ 
tween the two pairs of wires used in lOBase-T wiring (this is 
comparable to what happens when you hear another conversation 
in the background while you are talking on the telephone). Wire 
pairs that touch each other couple capacilively, and fast-rise time 
pulses (i.e., Ethernet signals) travel easily through capacitors. 
This causes noise, collisions, and slow network throughput. The 
twists in Iwisled pair minimize cross talk by minimizing the ca¬ 
pacitive coupling between wire pairs for two reasons: The distance 
between pairs is random, and individual conductors are not in 
constant contact with each other. In Level 3 and Level 5 UTP, this 
causes null effects that essentially cancel out the cross talk. In stan¬ 
dard silver satin phone wire, where pairs arc not twisted, NEXT 
would be unacceptable at Ethernet speeds. However, NEXT is 
eliminated when only a single pair of wires is used for concurrem 
transmitting and receiving, instead of the dual pair arrangement 
used in standard lOBase-T setups. Silver Streak uses this sin¬ 
gle-pair method. 


Pulling both signals onto a single wire pair at the same lime is 
tnviaL All that's needed is a simple hybrid circuit^—essentially the 
same thing found in any telephone set—letting you talk and lis¬ 
ten at the same time. So why isn't a single pair with hybrid circuit 
used in UTP to eliminate NEXT? Mainly, it's because NEXT is 
a minor problem compared with noise. 

Noise This is by far the biggest and nio.st difficult problem in 
copper-wired networks. By definition, electrical noise is any un¬ 
wanted disturbance ihal interferes with the signal. Any wire is a 
receiving antenna, and every office environment is rife with noise 
sources that adversely affect a network. Fluorescent lights, AC 
power lines, and the RF fields generated by PCs can interfere 
with network wiring. There are more-serious problems, too. The 
normal voltage carried in Ethernet wiring is approximately 2 
VDC, However, a static shock caused by walking across a car¬ 
peted floor can put a 6000-V spike on network wiring. Ringing 
signals on analog telephone systems use 180 VDC, and network 
and phone signals are often run together, using the extra pairs 
in LITP. 

The key to Silver Streak's ability to use viiiually any wire is a 
proprietary balun (short for balanced to unbalanced). All net¬ 
works use baluns, which are tra ns formers that connect the NIC 
transceiver to the physical wiring. All baluns attenuate noise, 
and the baluns used in most network hardw^ire altenuate at about 
a l(X)-io-l ratio (40 decibels), Unfommately, this isn't enough to 
attenuate serious—yet common—noise sources below the point 
where they cease to interfere with network transmissions. Tut's 
proprietary balun is unique, rejecting noise by a ratio of 10,0()() 
to 1 (80 dB). U attenuates virtually all noise, even 
the most serious, below the point where it affects the 
network. The balun and lack of noise i.s also the 
reason that a Silver Streak segment can extend up to 
a length of 800 feet with a maximum of 30 nodes 
per segment. Like Parallon's ElherWave, the total 
number of niKies in a Silver Streak installation can 
be extended by using standard lOBase-T hubs. 

Radiation This is the other side of the noise coin, be¬ 
cause all wires carrying signals are transmitting an¬ 
tennas, which radiate RF energy that can interfere 
with televisions, radios, and other electronic equip¬ 
ment. But properly done noise reduciion also min¬ 
imizes radiation from wiring, and Silver Streak's 
balun keeps radiation to a minimum. In fact. Silver 
Streak is the only network system that meets the 
stringent FCC Class B standards for consumer-level equipment. 
All other networking systems meet the less-stringent FCC Class 
A standards for commercial equipment and applications. 

Wiring Choices 

Farallon's EtlierWave and Tut's Silver Streak open up new hori¬ 
zons for installing new network.s and for expanding existing in¬ 
stallations wdthoui major investments in wiring. Although the 
details of how' each implements daisy-chain Ethernet with copper 
wiring are different and largely proprietary, the crucial fact is 
that both sy.sierns are 100 percent compatible with all 802.3 
Ethernet specifications (IOBase-2, IOBase-5, and lOBase-T). ■ 


Sum Mkistkowski is a B \TE votmihin^ editor hm been writing about 
networking and cooimnnkmions technology for over 16 years. He is the 
coauthor of for Workgroups B \h\c tAddkon-Wesley, 1993). You can 

connict him on MCI Mail at 530-9979 or on ihe Internet or BIX at 
snmm@bLv.com. 


Company Information 


EtfierWave 

Faralton Computing, inc. 
2470 Mariner Square Loop 
Alameda. CA 94501 
(510) S14-510£) 
fax: (510) 814-5020 
Circle t0€7 on Inquiry Card. 

Silver Streak 

Tut Systems, Inc. 

2446 Estand Way 
PJeaaant HiJI, CA 94523 
(510) 682 6510 
fax: (510) 6S2 4125 
CiriHe LdOfi on Inquiry Cant. 
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Poumelle 


JERRY ROURIMELLE 


Communications Issues 



D ue to a bizarre accident. I’m typing this with 
one hand while keeping my left hand and arm elevated. It 
looks silly and does little for my disposition. I suppose I 
should take it as a les.son in patience. 

Before I got my wrist punctured, 1 went to the Interop Con¬ 
ference in Atlanta. If I hadn’t already been convinced that net¬ 
working is important, that would have done the trick. While In¬ 
terop wasn’t quite as big as Spring Comdex, it wasn’t a lot 
smaller, and it was all devoted to connectivity. 

We saw Cisco Systems, which had new additions to their 
routers (i.e., devices for interconnecting independent networks 
and sharing WAN resources); Zenith’s Z-Stor Personal Server, 
which painlessly adds peer-to-peer capability to your NetWare 
client/server system (more later); Micro.soft Daytona, also known as Windows 
NT Server 3.5; a whistle (our own collective noun) of modems from various 
manufacturers; and all kinds of communications hardware and software. Bell 


A visit to the 
Interop Conference 
in Atlanta 


Atlantic tells me there were over 80 ISDN (56- 
to 128-KB phone lines—many claim it stands for 
I Smell Dollars Now) and 500 T1 (1.544-Mbps 
data pipes) connections brought into the Con¬ 
gress Center for this show. That’s a lot of band¬ 
width. 

1 put off my decision to go to Interop until 
all the hotels were full and thus ended up in a 
cheap motel far from downtown. Of course, this 
had to be the trip where the local congressman 
wanted me to show him the Internet. So there I 
was with Newt Gingrich in the lea,st fancy room 
in Atlanta. This wouldn’t have been remarkable 
except that the phone lines were ghastly, and 
we got a line spike that deep-fried my Supra 
modem just as 1 was showing off the joys of E- 
mail and BIX. 

1 was working with the new Zenith Z-Noteflex 
portable, a neat color system that’s about the 
size and weight of my old Zenith Mastersport. 
However, it is faster and has a much larger hard 
drive, more memory, and color. I’ve named it 
Zeno, and I like it. The only complaint I have is 
that although the keyboard is all right, the old 
Mastersport keyboard has a better look and feel. 


Alas. 1 had ju.st gotten Zeno, so I had no internal 
modem installed. I have several PCMCIA-slot 
modems (the Z-Noteflex has two PCMCIA 
slots), but I hadn’t brought any with me. 

Fortunately, because the Z-Noteflex is new, I 
had brought the Ma.stersport with its 2400-bps 
internal modem as a backup. The bad news was 
that for some reason that machine wouldn’t boot 
so I couldn’t resume my demonstration of net¬ 
working. Newt went home, and I went to bed. 

Next day I lugged my bags to Interop, be¬ 
cause that night 1 was scheduled to go to Wash¬ 
ington, D.C. When I got out on the show floor, 
I ran into Marty Winston and told him my tale of 
woe. “You shouldn’t have any trouble finding a 
modem,’’ he said. “Just ask.’’ It turns out he was 
right: I left Interop with three PCMCIA modems. 
The next day, two more PCMCIA modems and 
a new SupraFaxModem 288 arrived via Feder¬ 
al Express at my Washington hotel, but by then 
I had communications well in hand. 

One of the modems I received in Atlanta was 
a Data Race RediCard RC-1496 data/fax mo¬ 
dem, which features V.32bis 14.4-Kbps send/ 
receive data and 9600-bps send/receive fax 
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capabilities. It consisted of a PCMCIA 
Type II card and a small cable that con¬ 
nects the card to the phone. Thai’s all I 
got. When 1 got to the Marriott in Wash¬ 
ington, I slipped the card into the Z-Note- 
ttex, plugged the cable into the data port— 
thank you, Marriott—and turned on the 
Z-Noteflex. It made a couple of noises on 
boot-up, flashed a message that it saw a 
card in slot 3, and went into Windows. 1 
opened Procomm 2 for DOS under Win¬ 
dows, and voil^! Not only did it work, but 
1 could connect to one of the really trou¬ 
blesome Washington phone lines. 

I also found out how to boot my Mas- 
lersport. For some odd reason, it boots fine 
on (the newly rebuilt) batteries but not 
when connected to wall power. Once it’s 
booted, it runs fine with the charger 
plugged in. I offer no explanation. Other 
than that glitch, it’s as reliable as ever. 

Later I experimented with a couple of 
other PCMCIA cards: apparently they need 
setup software, because the Z-Noteflex 
didn’t acknowledge they were present. I 
also tried the replacement SupraFaxMo- 
dem 288 (working off the serial port), and 
it worked fine with both Zenith machines. 
I don’t know what that awful line in At¬ 


lanta would have done to the Data 
Race modem. For that matter, I can’t 
be certain the old Supra modem 
didn’t just choose that moment to 
die: I’ve carried it all over the world, 
it has never been treated gently, and 
this was the first problem I ever had with it 

In all fairness, 1 should try some of the 
other PCMCIA-card modems with their 
installation software, and I really will do it, 
but the Data Race RediCard RC-I496 was 
plug-and-play at a time when I was des¬ 
perate. It works as well as any portable 
modem I've ever had. Recommended. 

Communications are increasingly important 

Item: the new IBM OS/2 will come with 
access to the Internet and instructions on 
how to do it, plus local access to the IBM- 
owned network that carries Prodigy. 

Item: Microsoft wants its own kx:al-ac- 
cess network and will need serious net¬ 
work capability to compete with the new 
Internet capabilities IBM will furnish with 
OS/2. 

Item: there are now secure systems for 
encryption and source authentication that 
work on the Internet. The guy who wrote 
PGP (Pretty Good Privacy) has made a 


deal with RSA, and public- 
key-encryption systems are 
available to everyone. They 
can even be used overseas 
legally. Such encryption and au¬ 
thentication methods can provide 
communications secure enough to work 
with banks over the Internet. 

Pul those together and it’s another new 
world. Banking? Write checks by Internet: 
then each evening. Quicken goes out to 
find the daily balance in your accounts. 

Wedding and christening pictures? Scan 
them in—1 have a neat new lx)x that claims 
to be scanner, copier, and fax machine all 
rolled into one—and distribute them elec¬ 
tronically to all the relatives. You can also 
use this means to distribute political mail. 

Everyone will gel floods of E-mail, so 
much that we’ll all need intelligent agents 
to deal with it. One I’d like—I may have to 
write it myself—would be a daemon that 
sorts my mail, indexes and files most of 
it, and shows me the mail from people on 
the hot list—there are a few PR people 
who never send me junk mail—and other 
stuff it considers important. Later, when 
deadlines loom, I can ask ‘"What’s new?” 
and get a good summary, ask for details. 
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and so forth. Also, with remotc-qucry ser¬ 
vices like gopher, I could ask someone 
else’s big database about what was new. 1 
could search the Internet’s comp.sys.no- 
vell group for information on using Net¬ 
Ware with the NetBEUI protocol. 

For those new to the Internet, gopher is 
a program that runs on some Internet com¬ 
puters—the University of Minnesota is 
one that has a gopher—at your command. 
Gopher is provided as a public service, 
and its operation is paid for by the facility 
where it resides. You tell gopher what 
you’re looking for, and it goes net surfing 
for you. Eventually, it reports all its find¬ 
ings. Gophers are supposed to be used for 
serious research, but they’re also used to 
collect digitized pornography. Every now 
and then, you hear about a scandal when 
pornographic files are found at some mil¬ 
itary or university computer facility. 

The Internet is billed as an information 
superhighway, but it Lsn’t that. At the mo¬ 
ment, it’s an experiment in self-organized 
anarchy. That’s not likely to change for a 
while, either. It seems to me we’re headed 
for the situation described in Vernor 
Vinge’s fine novel True Names (out of 
print), with a large dash of his A Fire Upon 
the Deep (Tor Books, 1992), but we aren’t 
there yet. If you haven’t read those, they’re 
a look at a future we may get to. 

The reason I went to Washington was to 

take part in a big roundtable discu.ssion 
on the liiturc of NASA and space. More 
on that another time, but I’m pretty 
hopeful about the near future. 

NASA Administrator Dan Goldin 
made it clear that the old game of 
leaping to build a “National Trans¬ 
portation System” that excludes 
everything else is over. The new approach 
will involve cooperation with industry and 
development of technologies through X 
programs, such as Delta Clipper. That, at 
least, is what I heard, and I like that. 

When I got home, Zenith’s Z-Stor Person¬ 
al Server was waiting. This is a small box 
containing a CPU, SCSI controller, and 
hard drive loaded with Personal NetWare, 
the .successor to NetWare Lite. Personal 
NetWare is a peer-to-peer networking sys¬ 
tem from Novell. 

If you already have an Ethernet (or To¬ 
ken Ring) installation, you can add Z-Stor 
absolutely painlessly; just plug it in and 
follow directions. It will take about an 
hour. If you don’t have an Ethernet .setup, 
you’ll need cards for each of your ma¬ 
chines, and you can add about half an hour 
for each machine in addition to the hour 
getting Z-Stor going. I’m allowing time 


for you to drop screws, plug cables back in, 
and so forth. 

Z-Stor will install alongside your regu¬ 
lar NetWare network and add peer-to-peer 
capabilities to that. It will al.so work as a 
.stand-alone network, allowing file and 
printer sharing. It does not have the small 
applications like scheduling that come with 
Micro.soft Windows for Workgroups net¬ 
works. If I had to choose between bare- 
bones Personal NetWare and networking 
with .straight W4WG, I’d generally prefer 
W4WG unless security were a problem. 
Novell hasn't built quite as many security 
features into Personal NetWare as into reg¬ 
ular NetWare, but there are plenty of them. 
Moreover, Personal NetWare has provi¬ 
sions for a systems manager; W4WG does 
not. Personal NetWare al.so maintains logs 
of u.ser activities. 

Let me describe a typical installation 
for Z-Stor. Consider a small business of¬ 
fice, say a doctor or an architect. There 
are several machines, none linked. The 
owner decides to try networking and buys 
the Microsoft W4WG starter kit plus 
enough Intel EtherExpress boards to link 
all the machines in the office. This is amaz¬ 
ingly ea.sy to .set up, but then .some limits 
appear, such as an inability to link to the 
Apple machine down the hall. Printer shar¬ 
ing is possible, but it’s slow and 
no fun at all. 

The owner decides to bite the 
bullet by getting a fancy new 
server and installing NetWare. 
^ That requires bringing in out¬ 
side help, but it does work—only 
now W4WG is flaky or doesn’t 
work at all. Meanwhile, the office em¬ 
ployees are used to peer-to-peer opera¬ 
tions and want them back. (After all, Joe 
used to let Paul connect to his computer; 
why can’t he now? Sure, Joe’s computer 
crashed without a backup, but it was aw¬ 
fully convenient.) 

This is a perfect ca.se for Z-Slor. Buy 
it, uncrate it, find a place for it to sit, start 
it up, and link it in; in an hour, you'll have 
your peer-to-peer operations back. And, 
because all the data will be in one place, 
you can actually back it up. 

I have not yet got this linked up to the 
Mac and OS/2, although I believe it is pos¬ 
sible. Certainly there are modules for reg¬ 
ular NetWare that can link in DOS, Mac, 
and OS/2 (plus, they say, NT) .systems. 
At the moment we have a hybrid: an Ether¬ 
net on which runs OS/2 Advanced Server, 
NetWare, Personal NetWare, and W4WG. 
Not all machines are linked by all systems, 
and .sometimes the only way to get from 
one machine to another is to invoke 
LapLink for Windows, which also does 
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Pournelle 


file sharing over the network. 

Of course, those multiple networks run 
on one wire; Ethernet is Ethernet. No mat¬ 
ter what protocols might be running on 
the wire, they all .stay out of each other’s 
way. Those protocols can be translated 
(which NetWare excels at), or one com¬ 
puter can be multilingual. 

My goal is to have one (logical) net¬ 
work that encompasses all my machines. It 
will allow all machines acce.ss to both the 
Pioneer New Media Technologies DE- 
UH7101 WORM/rewritable and Maxop- 
tix T3-I3(X) optical drives. Palindrome's 
backup system with the Fast 20()() DAT 
(digital audiotape) drive running Network 
Archivist, Pioneer’s DRM-604X Mini¬ 
changer CD-ROM drive, the HP LaserJet 
111 printer, Fargo Electronics’ Primera col¬ 
or printer, Kyocera’s Ecosys printer, and 
the Fax<HQ fax server for sending and 
receiving faxes. It will also have conve¬ 
nient ways I can use the little Xircom 
Pocket Ethernet Adapter III parallel-port 
box to attach my portables to the system. 
When it’s all done, the little Z-Stor box 
will be a welcome part of that .system. 
More on this in months to come. 

That Fax<HQ system—it’s a Windows- 


based program, though it needs an Intel 
Satisfaxtion board to do the faxing—is 
quite good. My major complaint is that 
you can’t u.se it with all your computers. 
That’s damning with faint pnii.se, though— 
no one builds a single network faxing pro¬ 
gram that supports Mac, Windows, and 
OS/2 systems. Right now, anyone with a 
network of PCs and Macs would need two 
boxes to support faxing for the whole net¬ 
work. Oh, well. 

There is an alternative to NetWare. Win¬ 
dows NT Server 3.5 also provides network 
services. Moreover, it’s possible to set up 
an NT server that interfaces with a Net¬ 
Ware network in such a way that all your 
Windows machines see is a Windows soft¬ 
ware interface. Obviously, W4WG runs 
on the machines running Windows, so you 
won’t need Z-Stor and Personal NetWare; 
but you’ll have complete access to all the 
features of NetWare. 

And yet another alternative: OS/2 Ad¬ 
vanced Server speaks more or less the 
same network protocols as W4WG, and 
the two can be interfaced with a certain 
amount of work. OS/2 Advanced Server 
is a client/server .system comparable in 


features and complexities to NetWare. 
Meanwhile, Artisoft now provides a LAN¬ 
tastic for OS/2 peer-to-peer network. You 
can set up your systems in Windows; 
change over to OS/2 Warp, which wraps 
around Windows or W4WG; add LAN¬ 
tastic for OS/2; and have both peer-to-peer 
and client/server capabilities. Whetlier that 
would be superior to NT Server 3.5 de¬ 
pends on who you listen to. They both 
.seem to work. 

1 should make it clear that while 1 have 
the software to do all these operations, I 
haven’t tried most of them so far. This is 
partly due to lack of time, but also becau.se 
I’m about to get some new .server hard¬ 
ware, including a RAID system. Mean¬ 
while, I intend to continue experimenting 
with what I have. 

One of the nice features of LANs is network 
printing. Pournelle’s laws say that shar¬ 
ing CPUs, even with yourself, is undesir¬ 
able. Any printer attached to your PC steals 
cycles; big print Jobs in Windows steal 
lots, and it’s even more disconcerting when 
your computer slows down because of 
someone elsc’s print job. 

Network printers hang directly on the 
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Microway NDP Fortran & Cl C++ 
are the only compilers which 
take full advontoge of the Pei> 
tium floating point adder- 
multiplier. The Pentium's numeric 
performance turns out to be 
very sensitive to numeric code 
quality. Our Pentium floating 
point scheduler mokes it possible 
to take full advontoge of the 4 
to 1 numeric speed up the Pen¬ 
tium offers over a 486DX. Put our 
compilers or Pentlum/I860/Alpha 
systems to work for you. Call for 
our white paper on Pentium 
Code Generation todayl 
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386. ,3595 

486/Pentium.,..,....,. .,..,..,3895 

Alpha NDP compilers start at_.,3795 


Coil for UNIX, Xenix ond NT prices. 


Miavwaf 

Kmgslon, MA 02364 USA (SOS) 746-7341 
U.K., 081-541-5466 USA FAX 746-4678 
Cell tof Germany, ffoiy, Greece, Mend 
ScanOinavla. Israel. Russia and Japan 
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Pournelle 


network, so no more sharing CPU cycles 
or restarting jobs because your computer 
hung up. Just send a job to the server (at 
Ethernet speeds, and all at once) and go 
back to work. The network parcels the 
work out ai print speed. 

If you can’t hook your printer directly to 
the server, you want a printer writh a built- 
in network interface (Hewlett-Packard 
makes excellent plug-in cards for theirs). 
Older printers like my LaserJet III don’t 
have this slot, so we bought a Digital Prod¬ 
ucts NETPrinl/150 network print server 
to hook up all three of our parallel printers 
to the Ethernet, They also have .some mod¬ 
els with a single parallel pon, as well as 
boxe,s for Token Ring and networks like 
Banyan Vines, 

Now, if 1 want to prim a whole manu¬ 
script, 1 blast it all to the nelwmrk server 
and go back to work, Tlie NETPrint/l5f) is 
easy to install and use. Digital Products 
have a BBS with the latest software, and 
their technical-support people are helpful 
and patient, should you need them. 

Travelitig Software does it again, if you don’t 
have LapLink 6,0 for Windows, go gel it. 
It works, and it’s worth the expense. 

1 confess I didn't bother to upgrade from 
LapLink Pro (which is LapLink 4,0) to 
LapLink 5.0. LLPro work.s fine on jusi 
about every machine I have. It runs as a 
DOS program under Windt>ws and comes 
with the .PIF and .ICOn file.s needed to 
set it up. Because most of my portables 
now do Windows, that's how 1 use it, 

LLPro works with W4WG. If the com¬ 
puter you connected your laptop to can 
see the network, LLPro can, and you can 
transfer from the laptop to a remote ma¬ 
chine. LLPro is hard to heal as a means of 
putting files on your laptops and peeling 
them off after a trip. All versions of 
LapLink from 3.0 and higher have come 
with a “synchronize directories’’ feature, 
making it easier on road warriors. 

LapLink 6.0 for Windows adds a num¬ 
ber of desirable features to LLPro. For one 
thing, it works over an Ethernet, so you 
can u.se one of Xircom’s Pocket Ethernet 
Adapter III parallel-to-Ethernet boxes to 
speed things up. For another, it uses a 
block-by-hlnck file-comparison system. 
This doesn’t speed up the first synchro¬ 
nization of files, but if you synchronize 
files on two machines very often, the “delta 
technology” takes over so that only 
changes in the two files arc transmitted, 
speeding things up something wonderful. 

This is especially important if you’re 
doing file transfers over a modem. You 
can use LapLink 6.0 for Windows to con¬ 
trol one machine from another. On the 


road, I can use my portable to call my big 
machine, gel in with the proper passwords, 
and operate my system as if 1 were at 
home. Clearly, that can be slow on a 1200- 
bps modem line, but because of object 
caching and the della technology, it's 
nowhere near as slow as you'd think, be¬ 
cause only changes are sent. It’s possible to 
update a large Microsoft Word document 
on my home machine through a modem 
from a hotel room. For that matter, I can 
cause my home system to create and send 
a fax. 

Also, the new LapLink will maintain 
multiple simultaneous connectiuns—^up to 
eight—over the LAN, modems, AirLink, 
or the familiar LapLink cables. Mark Ep- 
pley, president of Traveling Software, 
brought three laptops over to show this 
feature off; Moe, Larry, and Sliemp 
(“Curly is back in Bothell’') talked to each 
other, one via telephone and one through 
Ethernet. He had two windows oj^n, nans- 
feiTed data from one remote machine to 
another, and generally looked like a proud 
papa showing off his new son, 

Alex pointed out how wonderful this 
would be i'or system administrators—leave 
the connections “nailed up” but minimized 
until some user calls with a question. Pro¬ 
grams such as PC Anywhere and Carbon 
Copy can do .similar things, but none have 
LapLink’s connecuvity and familiar pedi¬ 
gree, 

LapLink 6.0 for Windows can be in¬ 
stalled on a DOS machine, ,so it will link 
DOS and Windows .systems, k understands 
lots of modems, including wireless as well 
as ISDN. Sometimes it’s the only way I 
can iran.sfer files among the screwy sys¬ 
tems on my hybrid network: if LapLink 
6.0 for Windows can see the other ma¬ 
chine, il sees it by name and knows how tt) 
get at all its drives. 

Our first attempts to use LapLink 6,0 
for Window.s did not work, because we 
were testing Cybermedia’s FirstAid for 
Windows. FirstAid is a good program. It 
operates like a Mac I NIT and watches to 
.see what you’re doing; if something goes 
wrong, it tries to let you know about it. 
Wc like FirstAid, and FH have more on il 
another lime. 

1 bring il up here because the present 
version is not compatible with LapLink 
6.0 for Windows. This conflict is inher¬ 
ent. Most programs that try to operate 
Windows remotely do il by changing Win- 
dow.s drivers, LapLink 6,0 for Windows 
doesn't do that, but instead burrows in un¬ 
der Windows so that Windows doesn’t 
know^ it’s there. Unfortunately, so does 
FirstAid. and the two clash at a funda¬ 
mental level. The result is that LapLink 





























6.0 for Windows thinks it doesn’t have 
enough memory and quits. The two com¬ 
panies are discussing this and will likely 
have a solution by press time. 

We also found some minor problems 
with W4WG, and indeed made the dis¬ 
covery that W4WG uses up memory in 
ways that Windows 3.0 and 3.1 do not. 
Traveling Software has already fixed the 
installation problem that caused. LapLink 
6.0 for Windows is pretty solid, more so 
than the other remote PC programs; our 
only problems were with installation. 

If you haven’t upgraded your LapLink 
lately, it’s probably time. LapLink 6.0 for 
Windows is seriously good .stuff. Recom¬ 
mended. 

If you’re looking for a world-class corre¬ 
spondence program. I’ve got it. Accent 
1.0 from Accent Software International is 
a Windows word processor that can write 
in 34 languages and five alphabets: West¬ 
ern European and Scandinavian, Central 
and Eastern European, Cyrillic, Turkish, 
and Greek. It checks spelling in 17 lan¬ 
guages. There are plans to add Hebrew 
and Arabic. 

It’s not all that bad as a word proces¬ 


sor, either. It looks and feels a lot 
like Microsoft Word, and it can 
import and exploit to Word, Word- ^ 
Perfect, and Ami Pro. It has some ^ 
Internet features I haven’t tried, but 
for those who must do electronic corre¬ 
spondence in many languages. I’d think 
this would be a godsend. 

Free idea: someone could easily make 
up fill-in-the-blank template letters for Ac¬ 
cent pointed to individual industries. Fill in 
the English proper names, and out comes 
an (admittedly idiomatic) equivalent in an¬ 
other language, ready for faxing. 1 think 
this “limited automatic” translation could 
be quite u.seful, as long as it avoids con¬ 
verting “Coke adds life” to “Our cola re¬ 
vives your ancient ancestors.” 

BOOTCON 2.1 is a pn^tram that lets you set 
up about 100 CONFIG.SYS and AU¬ 
TOEXEC.BAT initializations and then 
choose them from a menu when you re¬ 
boot the .sy.stem. 1 keep it on my experi¬ 
mental machines. Typical installations 
are the GAME setup (which loads Sound 
Blaster and the CD-ROM driver and noth¬ 
ing else), WINDOWS FOR WORK¬ 
GROUPS ONLY, WINDOWS WITH 



\ * 

^NOVELL, and so forth. 
^ BOOTCON will also let you 
<Q keep different Windows .INI 
^ files and choose among them 
when you boot up. 

I’ve used BOOTCON on my experi¬ 
mental machines for years. Not only has it 
always worked, it often saves my bacon 
by letting me go back to a known workable 
boot-up combination after I’ve been ex¬ 
perimenting with CONFIG.SYS or WIN 
.INI. The one gripe I’ve had with BOOT¬ 
CON is that every time any controlled file 
changes after boot-up, at the next boot-up, 
BOOTCON makes me decide whether I 
want to keep the new configuration or go 
back to the old one; but because it doesn’t 
tell me what lines have changed in, say, 
WIN.INI, I get confused. 

The new version of B(30TCON will let 
you compare the new and old versions of 
WIN.INI, AUTOEXEC.BAT, and .so forth 
before you decide whether or not to keep 
the updates. You can also disable BOOT¬ 
CON to optimize your current boot-up ini¬ 
tializations and then add your new CON¬ 
FIG.SYS and AUTOEXEC.BAT to 
BOOTCON’s list. And the newest version 
transparently makes up these files each 
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AND MAKE AlL YOUR CONNECTIONS. 


Now you can take off between Windows and UNIX applications 
using a simple mouse and a single user interface. Your users 
only have to learn one mode of operation. And you only have to 
support one interface. 

That’s because 
MultiView DeskTop 
supports more connections tlian anyone. All serial connections. 
And all major protocols, including IPX/SPX, DECnet and the 
widest range of TCP/IP transports. And if you don’t have a 
TCP/IP transport we’ll give you one free. 

You also get accurate, high-performance terminal 
emulation of all the major UNIX consoles and terminal 
types. Plus a floating palette with toolbar, status bar and 
configurable button bar for simple operation. MultiView 
DeskTop also integrates your ?(!& and UNIX with Dynamic 
Data Exchange (DDE) that allows your users to make 
faster, more informed decisions. And they can cut and 
paste between Windows and UNIX applications, share 
printers and customize their desktops in minutes. 

So no matter how or where you work, .MultiView 
DeskTop provides temiinal emulation, multiple platform 
connectivity and integration in one package. Wliich is exactly 
what you would expect from JSB, the company that pioneered 
Windows Sockets technolog>^ 

For more information and a free 30- 
day evaluation of MultiView DeskTop, call 
800-359-3408 today. And start flying 
nonstop to all your applications. 


JSB 


jSH Corfjoraium, 108 Wbisperinf:, Pnies Dritv. Suite 115, Scotts Valley\ California, USA 95066. Telephone 800 359-3408or (408)438-8300; FAX(408)438-8360. All trademarks are acknou4edged. 
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HEADS, IT’S 

REAL 

TAILS, IT’S 



all business ^ 

software in 

use today is ' 

pirated. If you ^ 

buy it. you could 

end up with virus- 

ridden. phony software that has no 

dtK Uinentation or product support. 

Selling or copying pirated software without 
authorization is against the law, with severe 
criminal and civil penalties including 
imprisonment of up to five years, fines of up 
to S250.000, or both. If you suspect the sale 
or use of pirated software, call the BS A Anti- 
Piracy hotline: 


^ (800) 688 B8A1 (2721) 


!Bii>mess S()ftn mv Alliauce 


$5 IBusiness Software Alliance. All rights reserved. 


time instead of putting them in one big 
file—thus removing my second major 
complaint. You can now use QEMM’s 
Optimize without defeating BOOTCON. 

MS-DOS 6 and higher have a BOOT- 
CON-like feature, but Modular Software 
Systems’ program is much more sophisti¬ 
cated. It can even reconfigure your boot¬ 
up depending on the time or day of the 
week—a pretty secure way of defeating 
remote access on a dial-up PC on the 
weekend, for instance. 

If you do much tinkering with your .sys¬ 
tem. you definitely need BOOTCON 2.1. 
Recommended. 

Microsoft, having found great success with 
mice, has brought out an ergonomic key¬ 
board, the Microsoft Natural Keyboard. It 
sort of humps up in the middle, with a sec¬ 
tion for each hand: those are separated by 
an inverted V of blank space at the apex of 
the bump. Your hands come in at a 45-de¬ 
gree angle to each other to meet up with 
the keys. This feels unnatural at first, e.s- 
pecially if you watch your hands while 
you type. The thing is about 3 inches tall, 
so you won’t get your slimline keyboard 
drawer to close on it. 

Unlike the Apple Adju.stable, the Mi¬ 
crosoft Natural Keyboard is all one piece; 
you can’t adjust the two home halves or 
bring them together like a normal key¬ 
board. For that reason, it will be beloved by 
typing teachers and cursed by crossover 
typisLs—anyone who types h with their 
right hand will hale it. The touch is light 
and fast, and the plastic con.struction makes 
it much lighter and less tough than the 
Northgate OmniKey Ultra keyboard I u.se. 

The installation disk has control panels 
for adjusting the keyboard’s pcrtbrmance: 
international and proprietary keyboard lay¬ 
outs, using the numeric pad as a mou.se, 
key repeat rate, and the like. If you'd like 
to experiment with a Dvorak keyboard lay¬ 
out, you can try that, too. 

There are other improvements I’d make. 
You can’t make “keyboard .salad”—mix 
and match tlie key a.ssignments. I’d want to 
put the Backspace key up above the Enter 
key, as on an IBM Selectric typewriter 
(and on the Poumelle-configuration North- 
gale keyboards), and swap Caps Lock and 
Control. Actually, I’d as soon have Caps 
Lock up on the function-key row so I 
wouldn’t hit it accidentally. If you were 
heavily into desktop publishing or occa¬ 
sionally used foreign characters, you might 
want to assign the & and d characters to a 
particular key cap to avoid the annoying 
Alt-K)145 .sequence, but that will take third- 
party software right now (Gateway’s pro¬ 
grammable keyboards let you do this). 


As a silly bonus, you can cause your 
computer to make sounds when you hit a 
key—maracas, scis.sors, or manual or elec¬ 
tric typewriter. The electric typewriter 
sounds were obviously taken from a Se¬ 
lectric, complete with the “golf ball” spin¬ 
ning when you lean on the Shift key and 
carriage return when you press Enter. 1 
wonder if IBM will sue them for “sound 
and feel”? 

Speaking of IBM, their former Lexmark 
division would do well to make a com¬ 
peting keyboard with the built-in track- 
point mouse from the IBM ThinkPad stuck 
in the middle. ThinkPad portables are .so 
good they scare me. 

I haven’t made up my mind about the 
Microsoft Natural Keyboard. I’ve put it 
on the machine Larry Niven uses when he 
works here; he hasn’t .seen it yet. More on 
this later. 

Pentafluge died the other day. When we 
turned it on, it gave a series of beeps. 
Those are the post codes that tell what’s 
wrong. Alas, my Micronics Computers 
M5Pi motherboard was a late beta version, 
and I didn’t gel the full documents with 
it. Micronics rushed me a replacement 
motherboard, and 1 installed it—not dif¬ 
ficult—and pul in the 60-MHz Pentium 
chip, complete with its PC Power & Cool¬ 
ing chip fan. 

When 1 turned it on, I got the same se¬ 
ries of beeps. This time I had the docu¬ 
ments and looked up 3-2-4: it said key¬ 
board encoder failure. I turned over the 
keyboard and beat on it until some peanut 
shells fell out, and lo!, all was well. Long¬ 
time readers will recall I’ve had this prob¬ 
lem before. Due to a peculiarity in PC de¬ 
sign, the keyboard is part of the system, 
and the encoder is u.sed for certain addre.ss 
handling. The moral of the .story is check 
your keyboard before you replace your 
motherboard. In my ca.se, the new M5Pi 
motherboard is a bit more finished than 
the older test version 1 had; but I never 
had any trouble with the old one. The sec¬ 
ond moral of this story is gel your system 
documents and pay attention to them. 

IBM has a neat new system called the 
Duchess-Blue. It’s an integrated multime¬ 
dia system that reminds me of Tandy’s 
Fantasia. It comes with an integrated vi(deo 
accelerator, full wave-table .sound (with 
the volume control in front), a game port, 
and a CD-ROM drive. It’s very fast: it 
plays Doom like nothing you have ever 
seen. It’s a small-footprint system with 
room for five cards (but has sound, video, 
and CD-ROM on the motherboard). It was 
simple to put in an Intel network card and 








connect it with W4WG, 

I haven't had this long, and what with 
being one-handed, I haven’t done much 
with iL But I intend to install the new OS/2 
Warp on it, as well as a bunch of other 
stuff. You'll certainly hear more about it. 

A.s I write this, the Duchess-Blue isn't 
available; IBM is negotiating with manu¬ 
facturers who may bring it out under their 
product name. Til let you know^ about that 
when I hear more. Meanwhile, if you're 
looking for an OEM source on a nifty in¬ 
tegrated multiinedia system, talk to IBM 
Microelecironics in East Fishkill, New 
York. This is a neat little machine. 

I’ve had After Dark on most of the Macs 
ajid PCs for years, so I was pleased to see 
version 3.0. Perhaps amused would be a 
better word. After all, modem Energy Star 
monitors turn themselves off when inac¬ 
tive: After Dark is less a screen saver than 
an entertainment package. It does that w^ell. 
For instance, version 3.0 comes with four- 
slice toasters and bread with jam. One new 
module. You Bet Your Head, is an odd¬ 
ball automated quiz show Chuck Jones 
would approve of, and the Bad Dog digs 
holes in your screen and pulls things 


around. Alas, his whining upsets my dog. 

Tm as guilty as the next person of en¬ 
joying After Dark's antics: we have Boris 
the Kitten (from More After Dark) romp¬ 
ing around on a world clock (from Palo 
Alto Software’s After Dark add-on mod¬ 
ule) on the Mac Quadra 700. My main 
writing machine had Mr. Spock examining 
Hortas (from Star Trek: The Screen Saver) 
for a year or so. But you could hardly sug¬ 
gest that all this silliness was just to save 
your screen. 

Fair warning: on the Mac, we couldn't 
get After Dark to install unless we turned 
off all the INTTs, not just the virus-check¬ 
ing software they warn you about. But 
once done and the sy.stem rebooted, we 
had all the new modules, along with our 
old ones, available. 

There were similar installation prob¬ 
lems under Windows, but in both cases, 
the Berkeley Systems support people were 
helpful. Sure, Windows 3.0 and later come 
with a rudimentary screen saver^ but can 
you really live without Ban Simpson skate¬ 
boarding around your Program Manager? 

The book of the month is Hy Bender's Es¬ 
sential Software for Wnfers; A Complete 


Guide for Everyone Who Writes with a PC 
(Writers Digest Books, 1994); it's hu¬ 
morous and well done. It discusses a lot 
of software of interest to those who use 
computers to write. 

The game of the month is Strategic Sim- 
ulalioiTs Dark Sun Shattered Lands, a 
rather good fantasy role-playing game with 
a new game engine, it got me away from 
XCOM: UFO Defen.se for a few days, 
Alas, XCOM has still got me. 

Next month. Til have a lot more on net¬ 
works and a whole bunch of new software. 
By then. I'll be able to type with both 
hands. ■ 


Jerry Pournelle holds a doctorate in psy¬ 
chology and is a science fiction writer who 
also earns a comfortahie living writing about 
computers present and future. Jeriyi wei- 
comes readers ' conunents atul opinions. Send 
a self-addressed, stamped envelope to Jerry 
Pournelle, c/a BYTE^ One Phoenix Mill Lane. 
Peterborough NH 03458. Piease put your 
address on the letter as well as on the enve¬ 
lope. Due to the high mlume of letters, Jer¬ 
ry cannot guarantee a personal reply. You 
can also contact him on the Internet or BIX 
at jenjp@bix,com. 


For More Information 


For those who must do electrontc correspondence 
in many languages. I'd think Accent 1.0 ($379) 
would he a godsend. Contact Accent Software 
international. Ltd., Jerusalem, Israel, +972 2 
793723; fax +972 2 793731, Circle IISQ on 
Inquiry Card. 

After Dark 3,0 ($49.99) is less a screen saver 
than an entertainment package, and it does that 
weiL Contact Berkeley Systems, Inc., Berkeley, 
CA, (SOO) 877-5535 or (510) 540-5535; fax 
(510) 540-5115, Circle llSl. 

If you do much tinkering with your system, you 
definitely need BOOTCON 2.1 ($79). Contact 
i/lodular Software Systems. Kent, WA, (800) 438- 
3930 or (206) 631-5781; fax (206) 631-5779- 

Circle 1152. 

The game of the month is Deik Sun Shattered 
Lands (on floppy disk, $60: on CD-ROM, $65), a 
rather good fantasy roJe-pJaying game with a new 
game engine. Contact Strategic Simulations, 

Inc., Sunnyvale, CA, (408) 737-6800: fax (408) 
737-6814. Circle 1153. 

if you're looking for an OEM source on the nifty 
Duchess-Blue ($2199) integrated multimedia 
system, contact IBM Microelectronics, East 
Fishkill, IStV, (800) 636-2426. Circle 1154. 

The Fax<HQ system [standard package with one 
copy of Fax<HQ Gateway Fax Server software and 
25 copies of the Fax<HQ client module, for a total 
of 27 users, $1295: Fax Server software and five 
copies of the FsxcHQ client module, $395; 
Expansion Kits to add 25 users, $695) is quite 
good. Contact Headquarters Software, fnc.. 
Pleasant Hill, CA, (510) 284-2877: fax (510) 284- 
3233. Circte 1155. 


We like FirstAid for Windows ($49-95). Contact 
Cybermedia, Inc., Los Angeles, CA, (800) 529- 
2373 or (310) 843-0800; fax (310) 843-0120. 

Circle 1156, 

LapLink 6.6 for Windows ($199-95) is seriously 
good stuff. Contact Traveling Software, Bothell, 
WA, (800) 343-8080 or (206) 483^3088; fax 
(206) 437-1284, Circle 1157. 

The new MSPi motherboard (with a 60-MHz 
Pentium processor and 2 56-KB cache, $895) is a 
bit more finished than the older test version i 
had: hut t never had any trouble with the old one. 
Contact Mlcronlcs Coinputers, Inc., Fremont, CA. 
(800) 577-0977 or (510) 651-2300: fax (510) 
651-5612. Circle 1158, 

The NETPrfnt/150 ($795) is easy to install and 
use. Contact Digital Products, Inc., Waltharrt, 

MA. (800) 243-2333 or (617) 647-1234; fax 
(617) 647A474. Circle 1159. 

OS/2 Advanced Server 4.D (on floppy disk or CD- 
ROM, $2066) is a client /server system 
comparable In features and complexities to 
MeiWare. Contact IBM Corp., Armonk, NY. (800) 
342 6672 or (914) 332-2085; fax (800) 426- 
4329. Circle 1160. 

Personal NetWare ($99) has plenty of security 
features, provisions for a systems manager, and 
maintains logs of user activities. Contact Novell, 
Inc., Provo, UT, (800) 453-1267 or (801) 429- 
7000; fax (SOI) 429-5155. Circle 1161. 


With the Pocket Ethernet Adapter III ($349). I 
have a convenient way to attach my portables into 
my network. Contact Xircom, Inc., Calabasae, CA, 
(800) 438-9472 Of (818) 878-7600; fax (818) 
878-7630. Circle 1162, 

The RediCard RC-1496 data/fax modem ($299; 
RC1414 with 14.4-Kbps send/receive fax. $349) 
was plu^and-piay at a time when I was 
desperate, and it works as weil as any portable 
modem I've ever had. Contact Data Race, Inc., 
San Antonio, TX. (300) 329-7223 or (210) 558- 
1900: fax (210) 558-1929, Circle 1163, 

nie SupraFaxModem 2SB ($269,95) worked fine 
with both Zenith machines. Contact Supra Cofp., 
Albany, OR, (800) 727-8417 or (503) 967-2400: 
fax (503) 967-2401. Circle 1164. 

It's possible to set up a Windows NT Server 3.5 

(server license, $699; client access license, 
$39.95 each) that interfaces with a NetWare 
network in such a way that all your Windows 
machines see is a Windows software irrterface. I'll 
have more on the Microsoft Natural Keyboard 
($99.95) later- Contact Microsoft Corp., 
Redmond, WA, (800) 426-9400 or (206) 882- 
8080: fax (206) 883^101, Circle 1165, 

The Z-Noteflex ($3222) portable is a neat little 
color system. I like It. With the Z-Stor Personal 
Server ($999), you can have peer-to-peer network 
operations in about an hour. Contact Zenith Data 
Systems Corp.. Buffalo Grove, IL, (800) 533- 
0331 or (708) 8085000; fax (708) 808-4483. 
Circle 1166, 
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What’s New 


Hardware 


Pocket Printer? 

You wouldn't want to use tite l-pound PN60 por¬ 
table laser-quality printer while it's in your pocket, 
but in a pinch you can pop the unit in there to free 
your hands for some iast-minute updating prior to 
printing your coior transparencies. Avaifabie for 
the PC and the Mac, the PNBO {$42d) measures 
10 by 1.85 by 2 inches and prints up to 2 ppm. 
The thermai-fusion-based printer operates at a noise 
ievei of iess than dBA. It comes with five built-in 
fonts and also supports TrueType and Adobe fonts. 
A monochrome cartridge can print up to 30 text pages and up to 18 graphics pages; the option¬ 
al color cartridge can print from three to five color transparencies. 

Cmitcict: Citizen Amerim, StmUt Monica. CA. (310) 453-06 i4. 

Circle 1271 an Incfulry Card. 



POflTABLEPRIKnNGFOR 
THE MAC 

For Mac PnwerBooks, the HP 
DeskWrilcr 320 printer (S379) 
has a resolution of 6(K} by 300 
dpi. The portable 4-pound unit 
can prim more tiian three pages 
of black text per minute and a 
color page in about 4 mi miles. 
From Hewlell-Paekard (Santa 
Clara, CA}, the unit 
includes the com¬ 
pany’s CoUjrSTnart 
and Resolution En- 
w hancement lech- 

nologies. The 
optional 
kit ($49) con- 
sisis of a snap- 
in cartridge and storage case; the 
optional cut-sheet feeder ($99) 
can automatically feed up to 60 
sheets of paper or 20 transpar¬ 
encies. 

Phone: (H(K)) 7524)mi 

Circle J-27^ on Inquiry Card. 


COMPUltR-CONTROLLED 

OUTLETS 

A power-control device that can 
be daisy-chained to provide up 
to 156 individually conmdlable 
oudets, the Pow-R-Bar ($149.95) 
connects to your PC via the se¬ 
rial port. From International Mi¬ 
cro Electronics Group (Lexing¬ 
ton, KY), the devices (up to 26 
Pow-R-Bars) can be up to 50 feet 



proves contriLst and reduces glare. 
Phone: (800} 553-9215 or 
(6i2} 733-4403. 

Circle 1297 on Inquiry Card. 




SAFE DATA TRANSFER ► 

The Dutasale V.Fasi- 
class external data/ 
fax modem is avail¬ 
able for both the 
PC ($319)and 
the Mac ($329). 

Fnim Logictxje 
Technology 

(Caimaillo, CA), die mtxJem ha.s 
built-in password protection, 
callback security, and remote 
configuration. Automatic fall¬ 
back and fall forward ensure data 
transmission at the highest pos¬ 
sible speed. 'Fhe Datasafe auto¬ 
matically runs self-diagnostics 
when you turn it on. 

Phone: (800} 735^6442 or 
(805) 388-^90()(l 

CtreJe 3-278 on Enquiry Card. 


apart, and greater distances are 
possible when you use diem with 
short-haul or phone-line mtxlcms. 
Phone: (800)274-8699or 
(606)27I4K)i7. 

Circle 1275 on Inquiry Card. 


FOUR PORTS ON A BOARD 

Each of the four serial ports on 
the MtKiel 3PXCC4A serial card 
($209.95) can be independendy 
con 11 gured for any I/O address 
and IRQ, as well as for RS-232, 
RS-422, or RS-485 data proto¬ 
cols. From B&B Electronics 
Manufacturing (Ottawa, IL). the 
card has interrupt-sharing capa¬ 
bilities as well a.s an interrupF 
status register. 

Phone: (675) 434-0846. 

Circle 3.277 on Inquiry Card. 


FOR TOUR EVES ONLY ▼ 

The wraparound design of the 
PF50 filter ($119) from 3M 
Optical Systems 
(Roseville. MN) 
preserves the pri¬ 
vacy of travelers 
who use their note¬ 
book computers 
in public places. 

The screen is legi¬ 
ble only when it 
is viewed from di¬ 
rectly in front of 
the display. An anti¬ 
glare feature im¬ 


SHARE A PRINTER 

Belkin Components’ (Compton, 
CA) ParaShare II printer-shar¬ 
ing device (from S39.99) lets you 
select the printer of your choice 
via a Windows icon or DOS hot 
key. The ParaShare 11 uses a six- 
wire cable system to service four 
printers on four wires, which lets 
the device maintain consistent 
speeds as the printer-sharing net¬ 
work is expanded. 

Phone: (800) 223-5546 or 
(310) 898-n 00. 

Circia 0279 on Inquiry Card. 


TIGHTLY PACKAGED GENIUS 

A C-programmable miniature 
controller lioard, the Little Ge¬ 
nius ($149) is targeted at central 
and data-ucquisition 
applications; it can 
j also function as a core 
f module to interface to 

^ your custom-designed 
botirds. From Z-WorkI En- 
gi nee ring (Davis, CA), the 
board has 14 digital inputs 
and 12 digital outputs (seven 
of which arc high-currem), U 
also has RS-232 and RS-485 in- 
^ lerfaces, an EEPROM, and 
a power-fail interrupt. 
Phone: (916) 757-3737. 

Circle 3.280 on Inquiry Card- 


SERVING THE INTERNET 

From BBN Internet Services 
(Cambridge, MA), the turnkey 
BBN Internet Server($9895) uses 
the company’s GUI-based soft¬ 
ware, which runs on Macs or 
under Windows. The Unix server 
supports all Internet-proiacol 
client platforms, including Unix 
and OS/2, and provides general 
TCP/IP network transport over 
Ethernet, accommodating line 
speeds ranging from 14.4 Kbps to 
T1. The server provides access to 
such functions a.s the WWW and 
Gopher database servers. E-mail, 
the FTP file-tetri aval server, and 
Network News BBSes. 

Phone: (8(X}) 632-7638 or 
(617) 873-8730. 

Ctrcla 3288 on Inquiry Card. 


240 liV r JANUARY 
















LAPTOP LIGHTS 

A reading 
light for use 
with portable 
compuLerii, ihe 
NCL —Note¬ 
book Computer 
Light ($39.98) ib 
luminates the eii' 
tire keyboard as well 
as your work. From 
ASF Associates (Mer¬ 
rick, NY), the light 
ships with foiir recharge¬ 
able nickel-cadmium batteries, 
three Ektron bulbs, an adapter/ 
charger, and a soft case. 

Phone: (WO) 771-3600 or 
(516) 868-363H. 

Circle ±2d2 on Inquiry Card. 


display and capture at 
resolutions as high as 
1280 by 1024 pixels. A 
shared frame buffer pro¬ 
vides access to captured 
data under either DOS 
or Windows. 

Phone: (508) 
256^624. 

Circle ±2B± 
on Inquiry Cerd, 


DUAL-CHANNEL I/O 

The DSP-100 ($249), a dual- 
channel RS-232 asynchronous 
serial adapter PCMCIA cardj is 
compliant with the PC Card 
Specitication 2.1. The card plugs 
into a rcMClA Type El socket 
and implements its two serial 
ports via 16550 UARTs. You 
can select the I/O address space 
at which the DSP-100 is to be 
located. The card is from Qua- 
tech (Akron, OH). 

Phone: (216) 434-3154. 

Circle on Inquiry Card, 


HAND-HELD CONTROL 

The SM-3 l lawk ($299) provides 
mouse emulation from up to 40 
feet away IVom your computer 



or LCD panel. 'Lhe Laserex 
(Scottsdale, AZ) infrared device 
has a plate that allows 360 de¬ 
grees of cursor control, and it lets 
you select menu items, perform 
click-and-drag operations, and 
open and close files. 

Phone: (800) 225-5503 or 
(602) 95J-6969. 

Circle :L2S5 on Inquiry Card. 


PORTABLE HARD DRIVE ▼ 

An 11-ounce, pocket-size por¬ 
table hard drive with a capacity 
of 170 to 810 MB, the Plugger 
(fi'om $499) connects to any par¬ 
allel primer port on DOS and 
OS/2 systems. From Computer 
Connections America (Bedford, 
MA), the drive has an access time 
of 12 ms and supports Stacker 
and DoubleSpace, The Plugger 
is also FPP compliant and has 
a printer pass-through, keyboard 
and mouse power adapters, and 
an AC wall plug. 

Phone: (800) 438-5336 or 
(617)271-0444. 

Circle on Inquiry Card. 


GRAB A FRAME 

fmascan/Mono ($1095), from 
Emagraph (Chelmsford, M A), 
provides real-time video-in¬ 
window display and frame cap¬ 
ture of RS-170 and nonstan¬ 
dard composite video formats. 
For the PCI bus or VL-Bus, the 
card supports 8-hit gray-scale 





V.34 According to ITU 


tures a 

panel that displays line 
conditions and throughpiit 
speeds. In conjunction with 
SmartKeySr the panel lets you 
easily set and change your modem 
configurations. As part of its compliance wKh the ITU V.34 spec¬ 
ification, the Bullet lOOE is capable of four-dimensional trellis 
coding. The modem is backward compatible with V32terbo and 
lower modems and operates at ail conventional 
300 bps up to 2S.8 Kbps. Additionally, rt supports 
leased lines witit auto-dial backup and line restoration and 
built-in flasli ROM, The Bullet lOOE costs $499. 


Con fact: E-Tech Research, Santa Ckira, CA. (800) 328-5538 
or(40H) 988^8108, 


Circla 1272: on Inquiry Card. 


EASY ANNOTATIONS 

The Electronic Marker Pad 
($295), from Consiumer Tech¬ 
nology Northwest (Beaverton, 
OR), lets you make real-time an- 
notptious to computer presen¬ 
tations produced with any Win¬ 
dows or Mac application. You 
can enter graphical informaiion 
into your computer using colors, 
pen widths, and symbols that you 
can change on ihe fly. The prod¬ 
uct, which consists of software 
and a digitizing tablet and pen, 
plugs into your computer's serial 
port and can function as a mouse 
when die Electronic Marker soft¬ 
ware is not activated. 

Phone: (him) 356-3983 or 
(503) 643-1662. 

Circle ±284 on Inquiry Card. 

ALL-IN-ONE STORAGE AND ▼ 
RETRIEVAL 

A complete document-image 
storage-and-retrieval system for 
the desktop. The Knowl¬ 
edge Builder ($2995) 
lets you quickly scan, 
store, manage, and re¬ 
trieve documents. From 
MindWorLs (Sunnyvale, 

CA), the system com¬ 
bines the company's 
Recollect software with 


a gray-scale desktop scanner and 
the MindBank 270 removable 
magnetic-cartridge storage de¬ 
vice. One 27()-MB cartridge and 
a SCSI kit tire included. 

Phone: (800) 396-6463 or 
(408) 730-2!(Kk 

Circle ±-286 on Inquiry Card. 

SCSI ON TWO CHANNELS 

A VESA-based dual-channel SCSI 
host adapter, the ABP852 (from 
$479) supports two lO-MBps 
SCSI channels. Each channel 
can have up to seven devices, for 
a connection capability of 14 pe¬ 
ripherals, Irom a single VESA slot 
The adapter is compatible with 
Windows, (Chicago, Windows NT, 
NetWare, Unix, and OS/2. From 
AdvanSys (San Jose, CA), the 
ABP852 can provide data redun¬ 
dancy and mirror data across the 
two separate SCSI channels. 
Phone: (408) 383-9400. 

Circle ±290 on Inquiry Card. 
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What’s New 


Hardware 


Cross-Platform Videoconferencing 

Whetlier you’re working in Windows 
or on a Mac, you and your colleagues 
can use the Eris Personal Video Com* 
munkations System to share and col¬ 
laborate on documents from any soft* 
ware application while conferencing in 
real time with full video and audio. A 
portable^ self-contained SCSI or PCMCIA 
peripheral, the Ens system has a 
built-in 28.8*KbpsV34 
modem tliat’s compatible 
with digital or standard 
phone lines. You can use 
the system's color desktop 
video camera or any NTSC or 
PAL video device, which allows 
you to capture videu images from a 
remote site and view them on any stan¬ 
dard TV or VCR. The Eris system costs $4995. 
Comae!: RS! Systems, Edina, MN, iSiX)} 496-4304 
or i6!2)S96-3020. 

Circle a.273 on InqMiry Card. 



SOUND UPGRADE 

Ensoniq's (Malvern, PA) 
Soundscape Daughter Board 
($129) lets you easily up¬ 
grade your 16-bit FM sound 
card via its 26-pin audioex¬ 
pansion mnnector The board 
features 16 cbasinels, 32 si- 
muUaneous voices. 32-note 
polyphony, and a I-MB E- 
wave patch set. 

Phone: (610) 647-3930, 

Circle 1294 
on Inquiry Csnl- 

FAXES ON THE COLOR 
LASERin 

Designed for the Hewlett- 
Packard Color LaserJet, Ex¬ 
tended Systcm.s' (Boise, ID) 
FaxConnection MFP ($ 11)95) 
brings PC faxing and plain- 
paper color fax reception lo 
workgaiups. With the device, 
you can send color fax docu- 
iiients from a PC or receive 
them directly at the HP Col¬ 
or LaserJet printer. The unit, 
which slides into the printer's 
MtO slot, allows all users on 
a Novell Ethernet network to 
send color doeumenis created 
with DOS or Windows appli¬ 
cations trom their w'orkstalions, 
PockeiFaxServer software is 
included. 

Phone: (m)) 235-7576 or 
(20H) 322-7575. 

Clr<;l« 1293 <yn Inquiry Card. 

s (xmfTnnL.ni ii iTn 


LISTEN TO THIS KEYBOARD A 

The Maxi Sound mu Hi media 
keyboard ($99) from Maxi 
Switch {Tucson, AZ) features 
two specially designed speakers 
and an audio electronics subsys¬ 
tem from Altec Lansing (Mil¬ 
ford, PA). The audio subsystem's 
dynamic circuitry and special 


acou slic-ch amber construction 
are ctnnbined with the key¬ 
board's built-in omnidirectional 
microphone and a master vol¬ 
ume-control slide switch, 
Phone: (6023 746-937K 

Circle 1289 on Inquiry Card. 


PC IN A TABLET 

The Stylistic 500 ($2795) puts 
a 486DX2/50 CPU in a 
2.6-pound tablet that 
measures 7.2 by 10.7 
by 1.5 inches. From Fu¬ 
jitsu Personal Systems 
(Sania Clara, CA), the 
tablet PC includes a pair 
of PCMCIA expansion 
slots and an infrared se¬ 
rial interface. Its 4 MB of RAM 
is expandable to 20 MB, and it 
can support an external VGA 
monitor. A 105-MB PCMCIA 
hard drive, DOS 6.2, and Win¬ 
dows for Pen Computing arc in¬ 
cluded with the tablet. 

Phone: (HOO} 831-3183 or 
(408) 982-9500. 

Circle 1292 cn Inquiry Card. 


MOBILE STORAGE 

Able to store as much as 100 GB 
of data and iransljera 1-MB Hie 
in 6 seconds, ihe 10-ounce Pere- 
os storage prT)duet ($695) runs 
on iwo A A butteries. Frt>ni Data- 
sonix (Boulder, CO), the Pereos 
plugs into the parallel port of 
your PC and uses a standard 
Windows interface. The uii iii ri¬ 
el udes data management tools, 
such as Fu/./y Find, Each 1.2- 
GB cartridge ($28.95) is the si/e 
of a postage stamp. 

Phone: (8(H)} 328-2779 or 
(303) 545-9500. 

Circle 1298 cn Inquiry Card, 


MINIATURE HUB ▼ 

An eight-port palmtop Ethernet 
hub. the CN8800TPC ($279) 
from CNet Technology (Sun 


Jose, CA) lets you expand 
your network using lOBase- 
T cabling. The hub includes 
two LEDs for each port to 
indicate link/receive and par¬ 
tition status, and it features 
a switch-selectable AUl/ 
BNC port for backbone or 
mixed-media connectivity. 
Phone: (800) 486-2638 or 
(408) 954-8000. 

Circle 1291 
on Inquiry Curd, 

ETHERNET SWITCHES 

Plaintree Systems’ (Wal¬ 
tham, MA) Wave-Switch 
100 ($2995) provides con¬ 
nectivity to I OOBase-TX and 
I (X)VG-Any[.AN standards. 
Tlic unit includes two option 
slots, both of which cun ac¬ 
cept an FDDI, lOUBase-TX, 
l(KJVG-AnyLAN,or Wave- 
Bus fast Ethernet interface 
iTTodule. You can install any 
combination of mt>dulcs in 
the unit. 

Phone: (8(X}) 370-2724 or 
(6 i 7} 290-5800, 

Circle 1287 on Inquiry Card. 

GAIN INTERNET ACCESS 

ISDN’Hck's (Sun Gregorio, CA) 
Cyberspace Internet Card ($393) 
allows you lo digitally connect 
to the Inieriiet or a Unix host 
while you're running Windows 
or OS/2 on your PC, The ISDN- 
compatible card supports a 56- 
or 64-KB data call on one B 
channel and includes interface 
drivers for your Win-lSDN^om- 
paiible TCP/IP software to sup¬ 
port such applications as Mosaic 
and Cfopher. In addition, you can 
use the card for high-speed data 
transfers directly between ISDN 
users or between sites that have 
HDLC and synchronous PPP 
hardware and soft¬ 
ware. 

Phone: (415) 
7i2-SO(Ml 

Circle 1276 
on Inquiry 
Card. 
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What’s New 


Software 



A Window OF Calculations 

A calculator program for Windows, CalcPac consists of four cal¬ 
culators, each with a specific function. CalcPac Business em¬ 
ulates Texas Instruments’ BA-II Executive Business Analyst, 
while CalcPac Scientific operates like the TI-36X and has more 
than 160 functions; both are programmable, have tapes, and 
can generate graphs of data sets and loan payments in multi¬ 
ple presentation styles. CalcPac Conversions can perform more ' 
than 2000 conversions from 23 categories; CalcPac Tape op- I 
erates like a standard desktop adding machine. The cost of the 
program is $59.95. 

Contact: System Essentials, Chesterfield, MO, 

(SOO) 335-9733 or (314} 537-9537. 

Circle X298 on Inquiry Card. ' 


DESIGN A GUI 

From Annabooks (San Diego, 
CA). DOS Buttons ($249) lets 
you design a GUI that works 
with any pointing device, such 
as a mouse, touchscreen, or pen. 
The program creates a real-time 
environment in which you can 
embed your specific function 
routines. You can use the built-in 
tool sets to create labeled but¬ 
tons that can either activate func¬ 
tions or bring up windows con¬ 
taining more buttons. 

Phone. (SOO) 462-/042 or 
(619) 673-0S70. 

Circle X302 on Inquiry Card. 

PROTECTION FROM PROWLERS 

LANWatchMan Prowler Detec¬ 
tion System NLM 1.0 (from $299) 
installs on any LAN file server 
that lets a l.AN administrator con¬ 
figure .security watch points. The 
D&G Infosystems* (Hampstead, 
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NY) software generates an alarm 
whenever a given watch point de¬ 
tects prowler activity and/or se¬ 
curity breaches. 

Phone: (516) 53H-1240. 

Circle X3X9 on Inquiry Card. 

A BBS FOR UNIX 

The Major BBS for Unix (eight- 
user license, $2995) retains the 
l(K)k and feel of its DOS prede¬ 
cessor in its support for the BSD/ 
386 1.1 and Solaris 2.3 operat¬ 
ing systems. The Galacticomm 
(Fort Lauderdale, FL) software 
supports TCP/IP; it also has 
built-in Telnet and integrated 
FTP. UDAs (user-defined appli¬ 
cations) integrate any external 
text-based applications, such as 
Oracle databases, spreadsheets, 
shell accounts, and utilities, as 
a seamless menu option. A win¬ 
dowing interface enables system 
administrators to perform main¬ 


tenance while the system is run¬ 
ning over a network. 

Phone: (HOO) 328-1128 or 
(305) 583-5990. 

Circle X305 on Inquiry Card. 


COLOR-MATCHING ACCURACY 

SwatchPrinter Software for Win¬ 
dows ($48), from Trumatch (New 
York, NY), eliminates the guess¬ 
work from color matching by let¬ 
ting you exactly match the colors 
produced by your PostScript- 
compatible printer. You can print 
a hard-copy reference guide of 
more than 2(KX) color swatches 
and then u.se any color you se¬ 
lect from within graphics appli¬ 
cations from Adobe. Aldus, Cor¬ 
el, Micrografx, and Quark. A 
Colorfmder fan guide ($20) en¬ 
sures color accuracy for mate¬ 
rials to be printed on a standard 
four-color press. 

Phone: (800) 878-9100 or 
(212) 302-9100. 

Circle X303 on Inquiry Card. 


FRONT-OFHCE SUPPORT 

Art*Enterprise for OS/2 ($7995) 
is an object-oriented develop¬ 
ment tool for building client/ 
server applications that integrate 
information contained in data- 
ba.ses and on-line dcKuments and 
that use rules to automate busi¬ 
ness policies. From Inference (El 
Segundo, CA), the software lets 
you develop applications and 
deploy them without change to 
both OS/2 and Windows envi¬ 
ronments, with a native lcx>k and 
feel in each environment. 
Phone: (800) 336-9923 or 
(310) 322-0200. 

Circle X304 on Inquiry Card. 

SUPPORT FOR 
POWERBASIC 

The QuickPak Profes¬ 
sional add-on library for 
PowerBASIC ($199) 
contains nearly 600 sub¬ 
routines and functions. 

From Crescent Software 
(Ridgefield, CT), the li¬ 


brary provides low- and high-level 
services to help with ta.sks that 
BASIC cannot do directly, are 
difficult to carry out, or are time- 
consuming to program. 

Phone: (800) 352-2742 or 
(203) 438-5300. 

Circle X306 on Inquiry Card. 

ANTIVIRUS TRANSFER 

A file transfer utility. Mobile 
Protect ($79) from Trend Micro 
Devices (Torrance, CA) provides 
antivirus protection for IBM- 
compatible notebooks and lap¬ 
tops. Able to detect and destroy 
all virus types—including Mu¬ 
tation Engined viruses—during 
data transfers, the utility has a 
synchronization option that si¬ 
multaneously copies files be¬ 
tween systems: a file-updating 
option automatically copies only 
the newc.st files. 

Phone: (310) 782-8190. 

Circle X325 on Inquiry Card. 

OLE-COMPATIBLE MORPHING ▼ 

An intuitive, full-featured morph¬ 
ing and special-effects-crealion 
t(X)l, MorphStudio ($59) lets you 
morph images together to pro¬ 
duce single-frame effects or vid¬ 
eo sequences. Special-effects fil¬ 
ters include warping, whirlpool, 
and wind; advanced options let 
you append multiple morph and 
special-effects sequences to¬ 
gether. You can add your com¬ 
pleted sequences to any OLE- 
compatible program, such as 
PowerPoint or Harvard Graph¬ 
ics. MorphStudio is from Ulead 
Systems (Torrance, CA). 
Phone: (800) 858-5323 or 
(310) 523-9393. 
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OS/2 NETWORKS WITH 
WINDOWS 

A 32-bii OS/2 pccr-to-peer 
network operating syj^temp 
LANtastic for OS/2 (from 
SI39) lets you easily inte¬ 
grate OS/2 systems into 
your existing DOS and Win¬ 
dows networks. With the 
Artisoft (Tucson. AZ) sys¬ 
tem, you can connect to key 
SMB-based network operating- 


UECTRONIC DOCUMENT 
APPROVAL A 

ERA (Electronic Revision and 
Approval) for Microsoft Word 
($149) lets you electronically ap¬ 
prove any Word document by 
signing your name using a nor¬ 
mal ballpoint pen and a pressure- 
sensitive signature pad. From 
Silanis Technology (Montreal, 
Quebec, Canada), ERA provides 
the electronic signature as a vi¬ 
sual clue to let olh-ers know that 
a drawing was approved. Auto¬ 
CAD, however, docs not make 
the signature part of the draw¬ 
ing, eliminating the threat of 
someone's copying or altering 
the signature. ERA can verify a 
document's integrity by ensur¬ 
ing that it has not changed since 
a previous approval. Encrypted 
copy protection shields the sig¬ 
nature from tampering. 

Phone: (514) 369-4161. 

Circle ±308 on Inquiry Card. 


system servers, including those 
from IBM and Microsoft. The 
software also coexists widi Net¬ 
Ware 3 and 4 and LAN Server 
network client software on the 
same machine. 

Phone: (m)) 233-5564 or 
(602) 670-7100. 

Circle ±309 on Inquiry Card. 

VIDEO CONTROL WITH OLE 

An integration package that sup¬ 
port s OL E 2.0, V i dec Control 1,0 
($99) provides the power to cap¬ 
ture, edit, and play back video 
clips in a single Windows appli¬ 
cation. From Stefra (Milpitas, 
CA), Video Control features dy¬ 
namic configuration of the user 
interface to control VCRs and 
videt> laserdisc players through a 
serial link, as well as video-clip 
capture, linking and embedding 
of V ideo cl ips i n docume nts, drag- 
and-drop operations, video editing 


on a single slide bar, and single- 
frame capture to graphics formats. 
Phone: (40H} 263-2730. 

Circle ±3±3 on Inquiry Card. 

A VERSATILE BOOT imUTY 

Modular Software Systems' 
(Kent, WA) Wizard of O.S. ($99) 
lets you choose whether to boot 
your PC using DOS, OS/2, Win¬ 
dows 95, Windows NT, or Unix. 
You can have multiple versions 
of DOS or OS/2, as well as dif¬ 
ferent configurations of a partic¬ 
ular operating system. You can 
also install multiple operating 
systems on the same hard disk. 
Phone: (fiOO) 438-3930 or 
(206) 631-5781. 

Circle ±3±0 on Inquiry Cnrd. 

SERVE UP WINDOWS NT 

NFS ware 1.0 for Windows NT 
(from $295) provides the ability 
to ea.sily export multiple file sys¬ 
tems from an NT system. The 
32-bit, multithreaded NFS serv¬ 
er, from Process Software (Fra¬ 
mingham, MA), permits a user 
who is running a Unix, Windows 
for Workgroups, or oilier TCP/IP- 
based system to mount that file 
system from a local system. 
Phone: {800} 722-7770 or 
(508) 879-6994. 

Circle ±3±.2 on Inquiry Card. 


Thumbnail Power 

With OLE drag and drap, the Lenel 
Gallery GUI for Windows is compatible 
with virtually any Windows develop¬ 
ment eitvironment that stipixitts QLE 
Controls, OLE 2.0 Automation, VEXes, 
and DLLs. The tool lets you integrate 
graphical thumbnail galleries, menus, 
and toolbars directly into your appli- 
cations. You can create thumbnails 
for any file, resize tftemr and link each 
one with any Informabon you specify. 
You can dbfday the corresponding file 
in its entirety with an associated sup¬ 
porting application. The Lend Gallery 
costs $299. 

Contact: l^ne! Systems fnternaiionciL FairporU (716) 248-9720. 

Circlfli ±399 on Inquiry Card. 



Adobe Premiere 4.0 for Windows, 

Adobe Systems ( Mountain 
View% CA), adds frame-accu¬ 
rate device control; hatch cap¬ 
ture and pnx’ess- 
ing; Edit Decision 
Lists; tilling; mo¬ 
tion coniroi; en¬ 
hanced preview¬ 
ing; multiple 
audio and video 
tracks: and custom 
fillers, transitions, and keys. 
$495 (introductor) price, good 
through February 15). 
phone: (800} 833-6687 or 
(415) 961-4400. 

Cfrcle ±320 on Inquiry Card. 



d-Time 1.1, Ballard Synergy 
(Silvcrdale, WA), includes 
a Windows help program 
with full-motion video: quick 
install; support for enhanced 
IDE Iiard drives, Novell DOS 
7. and 4DOS; automatic 
Timelog search for the 
current CD-ROM: and 
additional 'rimelogs for 
recent titles. $69.95. 

Phone: (206) 656 8070. 

Clrcta ±327 on Inquiry Card. 


Camman Ground 2.0, No Hands 
Software (Belmont, CA), 
adds resolution-ill dependent 
fonts, transparent PostScript 
support, antialiasing of text, 
OLE 2,0 automation. E-mail 
integration, automated conver¬ 
sion of multiple documents, 
bookmarks and highlighting, 
a Verity search engine, a 
split view, an updated 
MiniVieW'er, and integrated 
text compression. $189,95, 
Phone: (800} 598-3821 or 
(415} 802-5800. 

Circle ±328 on Inquiry Card. 

Mathematica 2.2^ Wolfram Re¬ 
search (Champaign, IL), is 
available in a native OS/2 
version that takes full advan¬ 
tage of the OS/2 preemptive 
scheduler and threading; it’s 
compatible with OS/2 Warp 
3.0. $995. 

Phone: (800} 441-6284 or 
(2!7)398-()700. 

Circle ±338 en Inquiry Card. 
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What’s New 


Software 


OSF/MOTIF FOR STATISTICS 

Stalware’s (Corvallis, OR) Statit 
statistical and graphical analysis 
software is now available in an 
OSF/Motif version (from $895). 
Features of the user interface in¬ 
clude the ability to display mul¬ 
tiple graphics windows (so you 
can see different views of a data 
set), continual acc'ess to all graphs 
produced during a work session, 



a spreadsheet-style window, on¬ 
line hypertext help, pull-down 
menus, and user-configurable 
smart buttons. 

Phone: (503) 753-5382. 

Circle ±3±X on Inquiry Card. 

COLOR MANAGEMENT 

Pantone ColorDrive ($199), from 
Pantonc (Carlstadt. NJ), lets you 
use your desktop system to stan¬ 
dardize color palettes and output 
calibrated colors across major de¬ 
sign and illustration applications. 


This application-independent 
color-palette management soft¬ 
ware functions as a central clear¬ 
inghouse for desktop color data 
and allows you to select calibrated 
Pantone color systems and cus¬ 
tom colors. You can also import 
colors previously pnxluced within 
other programs and export them 
for use in other applications. 
Phone: (201) 935-5500. 

Circle 1315 on Inquiry Card. 

HELP FOR HNANCIAL 
DECISIONMAKING 

Comprising four integrated mod- 
ules. The Financial ToolKit 
($195) helps you make critical 
financial decisions. From Mon- 
eySoft (Phoenix, AZ), the tcx^lkit 
guides you in analyzing the per¬ 
formance and value of your com¬ 
pany and helps you determine 
how the decisions that you make 
today can ultimately impact the 
future financial position of your 
company. 

Phone: (HiH)) 966-7797or 
(602) 266-7710. 

Circle 1316 on Inquiry Card. 

PROJECT MANAGEMENT 

A cross-platform application for 
planning and managing projects. 


Plan & Track for Windows ($295) 
includes integrated spreadsheet, 
graphing, and eamed-value fea¬ 
tures that you u.se to relate ies4)urce 
and financial data to project tasks 
and analyze overall project sta¬ 
tus. From Mainstay (Camarillo, 
CA), the Gantt-chart-based soft¬ 
ware can link multiple charts 
together for hierarchical organi- 
/.ation, connecting a job bar on 
an upper-level chart to an entire 
lower-level chart. File-level com¬ 
patibility exists between the Mac 
and Windows versions. 

Phone: (805) 484-9400. 

Circie 1317 on Inquiry Card. 

SHADOW YOUR FILES 

Available for SPARC platfonns 
running SunOS 4.1.x or Solaris 
2.x, ZShadow (from $695) takes 
periodic snapshots of your work¬ 
station’s file system, providing 
ea.sy access to a chronological 
history of your files. From Zzyzx 
(San Diego, CA), the file-sys¬ 
tem-shadowing software main¬ 
tains multiple versions of a file, 
automatically saving them at pre¬ 
determined intervals. Since only 
the differences among versions 
are captured, minimal disk space 
is required. 

Phone: (619) 558-7800. 


Circle 1318 on Inquiry Card. 


Macs Give a Voice to PCs 

A multiline phoneware system, Duet lets you use a Mac 
to create sophisticated commercial-grade telephony ap¬ 
plications. The $750 package combines Magnum Soft¬ 
ware’s (Chatsworth, CA) TFLX Picture Programming lan¬ 
guage for the Mac with Ram Research’s DAX software, 
which runs on most multiline PC platforms. 

You create your telephony application, such as voice 
mail, fax on demand, or interactive voice response, on 
your Mac by writing a script usii^ the iconic programming 
tools in TFLX. The script, which controls the DAX software 
on a PC, is then transferred to the PC via an aid such as 
Apple’s PC Exchange. The PC becomes a slave peripheral 
to the Mac and can handle up to 128 phone lines. The 
Mac is returned to everyday use but remains ready for 
making revisions or additions to the script. 

Contact: Rani Research, Concord, CA, (510) 603-1122. 

Circle 1300 on Inquiry Card. 
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Software Update 


Download Mechanic 1.5, Ac¬ 
quired Knowledge (San 
Diego, CA), features the 
ability to generate and print 
laser proofs, print imageset¬ 
ter pages in transverse orien¬ 
tation, and add to iin existing 
queue of PostScript files 
while the queue is being 
downloaded; an improved 
ability to automatically 
download missing fonts; 
improved PostScript file 
analysis; and a Windows 
version. $249. 

Phone: (619) 587-4668. 

Circle 1329 on Inquiry Card. 

CD Connection 3.1, CBIS 
(Norcross. GA), adds a Win¬ 
dows interface, transparent 
disk mirroring, 
increased CD- 
ROM-sharing 
speed and per¬ 
formance, AS PI 
compliance, 
easy-to-use in¬ 
stallation and 
configuration, and faster 
performance-caching algo¬ 
rithms. From $395. 

Phone: (800) 344-8426 or 
(404)446-1332. 

Circle 1330 on Inquiry Card. 

KwikStat 4, TexaSoft (Cedar 
Hill, TX), adds SmailPoint 
and supports imbalanced, 
two-way, analysis-of-vari- 
ance designs; Pareto charts; 
Kaplan-Meicr Survival 
Analy.sis; Dunnett, Tukey, 
and Scheffe multiple com¬ 
parisons; numerous com¬ 
parison-chart types; and a 
3-D spin plot. Basic 
edition, $99. 

Phone: (800) 955-8392 or 
(214) 291-3151. 

Circle 1331 on Inquiry Card. 

MediaDeveloper 2.0, Lend 
Systems International 
(Faitport, NY), adds 
support for OLE 2.0 
Controls. $695. 

Phone: (800) 225-3635 or 
(716) 248-9720. 

Circle 1337 on Inquiry Card. 
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Control Your Design Data 



A modular data management software package for design 
data. Insight lets you build your design-document database 
from information that exists on your network. You can search 
the database in differeirt ways for existing designs that meet 
specific crtteiia and view high-quality vector images of the de¬ 
signs in a matter of seconds, according to the developer, Pro¬ 
cess Automation Software and Services. You can peruse hier¬ 
archical representations of assemblies and subassembiles, 
access component parte, view graphical and textual part-clas¬ 
sification hierarchies, and access plotters to print CAD draw¬ 
ings and other images. The basic insight module costs $4950; 
other modules cost $495 each. 

Contact: Process Automation Soft\mre and Services. 

Ann Arbor, ML (313) 668-6611. 

Circle X301 on Inctulry Carcf. 


HELPAUTHORING FOR UNIX 

ForeHeip for Unix ($495 ) allows 
you to create your WinHelp and 
HyperHeJp files on Windows or 
Unix platforms. The Bristol Tech^ 
nology (Ridge6eld. CT) hdp- 
authoring editor features a test 
mode, a WYSIWYG editing en¬ 
vironment, and graphical dis¬ 
plays of hot spots and browse re¬ 
lation ships among topics. 
Phone: (203} 438-6969. 

circle X3X.4 on Inquiry Card. 

SERVER-BASED INTERNET 
ACCESS 

Nov*ix Rlite for Internet (five- 
user license, $1250) is designed 
to provide NetWare users with 
direct access to the TCP/lP-based 
Internet without the need for ad¬ 
ditional server or client hardware. 
The Firefox (San Jose, CA) con- 
nectivity system has the com¬ 
ponents necessary for Intemei 
access and provides centralized 


management, ICS (Internet Con¬ 
nect Security), support for popu¬ 
lar Tntemet appl ications, and 
configuration Oexibility. 

Phone: (800} 230-6090 or 
(408} 321-8344. 

Circle ±320 on Inquiry Card. 


OFHCE SYNERGY 

Designed to work^ look, and feel 
like Microsoft Office applicaiions, 
ProdeaSynergy for Microsoft Of¬ 
fice ($99) lets you automate sim¬ 
ilar or repetitive tasks involving 
Office applications without using 
macro or programming languages. 
The Prodea Software (Eden Prai¬ 
rie, MN ) package provides seam¬ 
less interactions wiffi all Office 
and Office Professional appli¬ 
cations. It also provides an easy 
upgrade path for including non- 
Office applications in your auto¬ 
mated processes. 

Phone: (612) 942-1000. 

Circle ±322 on Inquiry Card. 


MEETING MANAGER 

CalScan, a groupware meeting 
manager for Windows (from $36 
per user), gives you the capability 
to plan for the short term, provide 
scheduling for groups and indi¬ 
viduals, rcst)lvc meeting conflicts, 
and schedule recurring events. 
From RBC (Arlington, VA), die 
cross-plat form scheduling soft¬ 
ware supports Ethernet. Local- 
Talk, and PhoneNet PC. 

Phone: (703) 243-9550. 

circle ±323 on Inquiry Card. 

FAX FEATURES FOR UNIX 

Designed to support SCO Unix 
and Interactive Unix, the Gam- 
maFax Developers Kit for Unix 
($495) provides the software and 
utilities needed to support the use 
of GammaLink fax boaids for 
Unix-based fax applications. The 
software, from GammaLink (Sun¬ 
nyvale, CA), supports T.434 bi¬ 
nary file transfers and includes 
the company's T.30 software pro¬ 
tocol. Applications include fax 
on demand, file on demand, fax 
broadcasting, and computer tele¬ 
phony integration. 

Phone: (408) 744-1400. 

Circle on Inquiry Card, 
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WINDOWS NT SERVER A 

Cross Wind Technologies’ (Fel¬ 
ton, CA) Synchronize ($100 per 
user) adds server support for Win¬ 
dows NT. The enterprise-wide 
scheduling and task management 
tool can communicate directly 
across TCP/IP to provide a fast 
response lime and networking 
across LANs and WANs. 
Phone: (408} 335-49S8. 

Circle aL32± on Inquiry Card, 


Software Update 


DesklHan/2 1.51, Development 
Technologies (Forest Acres, 
SC), offers an enhanced com¬ 
mand-line interface, increased 
speed, a revised user inierface 
for easier installaiion. reduced 
memory^ con.sumpiion, and 
new' options for restoring ihc 
Workplace Shell lo its original 
configuration. $79.95. 

Phone: (803} 790-9230. 

Circle ±333 on inquiry Card. 

Images ASIC 2,0, Diamond Head 
S oftw'are (Honolulu, HI), pro- 
vides support for dBase for 
Windows, forms processing, 
color scanning and display, 
and image annotation. From 
$1750. 

Phone: (808) 545-2377. 

Circle ±334 on Inquiry Card. 

FuziCalc l.S, FuziWare 
(Knoxville, TN). includes a 
color presentation-graphics 
suite, improved DDE capabili¬ 
ties, more than 50 new func- 
lions, all-new documentation 
and on-line help, and more 
than 25 shortcut keys and con¬ 
venience features. $495. 
Phone: (615} 588-4144. 

Circle ±335 on Inquiry Card, 

TSSnei for Macintosh 2.6.1, 

Thursby Software Systems 
(Arlington, TX), supports the 
Power Macintosh and System 
7.5 and includes a virtual disk 
capability that enables you to 
access a remote file on a DEC- 
net network a.s if it were a local 
disk. $295, 

Phone: (817)478-5070. 

Circle ±335 on Inquiry Card, 

SPSS 6,1 kir the Macintosh, 

SPSS (Chicago, ID. adds a 
Mac-style user interface, inte¬ 
grated graphics, more statis¬ 
tics, and Mac-specific 
features. From $695. 

Phone: (312} 329-2400. 

Circle ±332 on Inquiry Card. 
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The Solution To Your 
Application Requirements 



Quatech, Inc* manufactures a variety of 
communication, data acquisition, 
PCMCIA, and control products for the 
IBM PC/XT, PC/AT, PS/2, notebook 
and compatible systems. We are com¬ 
mitted to providing our customers with 
quality products, exceptional service 
and support, and competitive prices. 

COMMUNICATION adapters 

meet asynchronous, synchronous, 
serial, and parallel communication 
requirements with protocols such as 
RS-232, RS-422, RS-485, Current 
Loop and IEEE-488. Intelligent and 
coprocessor adapters are also available. 


DATA ACQUISITION products 
add analog to digital, digital to analog 
conversions and digital I/O capabili¬ 
ties in 8 to 16-bil resolution. Other 
boards provide the capabilities 
for digital multimeters, digital fre¬ 
quency synthesizers, arbitrary wave¬ 
form synthesizers, and IEEE-488 
GPIB interfaces. 

PCMCIA Internal Interface Adapt¬ 
ers support Type I, II and III memory 
and I/O cards. Quatech's Digital I/O, 
EPP Parallel Port, FAX/Modem, 
Serial RS-232, RS-422, and RS-485 
I/O cards give you maximum flex¬ 


ibility for your application. The Solid 
State Memory Card Drive supports 
Type I PCMCIA FLASH and SRAM 
memory cards. 

Call today for more information and 
a free catalog on our complete line of 
Communication, Data Acquisition, 
PCMCIA, and Industrial I/O products. 

800-553-1170 

Foreign JDistrihutor 
Inquiries Welcome 


QUATECH 


662 WoJf Ledges Parkway. Akron, OH 44311 


QuatecK, Inc. 21&434-3154. Made In U SA. Intemalional: Australla/lnterworld Becironics & Coniputer 61-3-563 6011, Belglum/Acal f4WSA 32-27-205963. Brazil (Sao 
Pauloyinteroomp Elactitjnka JJt^ 55^11-8532733, Brazil (Rio de Janaira)/MedLisa Sistemas a Automacao 55-21 2394955, Cartada(WastemVlnterwof1d Electronics SOO-663- 
6001 (Toronto oflico 800-465-0164), Denmark/Jes Rasmussen Aps. 45 42S1 6838, EnglanilOiamond Point International 44’€34-722'390. Rnland/Lab Hl-Tecti OY 358-0- 
682-1255, FranceVElexo 33-1-69302600, Germany/Jupiter Electronic Systems GMBH 49-61-8175041. Hong Kong/Brio Technology Ltd. 652-501-1111. India/ 
Gompuiaccount 91-11-224-5159. Israel/RCM Ud, 972-3-6407885, Italy/N.C.S, Conputer Italia 39-331-770016, Japan/NIGTRIX CkMporation (New Jefsey) 201-947-2220, 
Korea/Sam Boo Systems 02-2-135-280, Nethertands/ACAL Auriema 31-40-502602, Singapore/Bliss Services Pie Ltd. 65-333-1300, Saudi Arabia/Jntegraled Computer 
Operatioos &66-3-B95-1827, South Afrlca/Eagle Technology 27-21-234943. Spain/Santa Barbara SA 34-3-41S-01-16, Swwten/Sysiec 46-13-1101-40, Switzerland/ 
Techrrosoftware 41-64-519040. IBM PC-XT, PC/AT. and PS/2 are registered trademarks of the IBM Corporation, All other trademarks are of their resfsective companies. 


Circle 108 on Inquiry Card (RESELLERS: 109). 











Mail Order Hardware/Software SKowcase 


The latest offerings from 
vendors supplying 
products of all leading 
manufacturers at extremely 
competitive prices. 


This cafegor/zedfour-color display 
section makes it easy to find 
Hardware and Software products from 
a wide variety of manufacturers 
and suppliers. 


Buyer's Mart 

From Accessories to Laptops 
to Word Processors, you can 
easily find the dealers you are 
looking for in this directory of 
products and services. 
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COMPUTER DISCOUNT WAREHOUSE 




COMPUTER DISCOUNT WAREHOUSE 


^Megahertz 



Megahertz 

28,S00bps PCMCIA 

Fax Modem with 

XJACK' 

• Data; V,34 <2e,8K bps) arxJ V.S2bm (14.4K bps) 
m Fax: 14,400 bps sand/raceive • Flash ROM field 
upgracteable # Includes data/tax software for 
Windows^ • Rve^year warranty and unlimited tree 
technical support from Megahertz 

2B.eK with XJACK^ ^$449.88 CDW 46S49 
14,4IC wtttlXJACK S229.00 CDW 37757 


WHY PAY 
RETAIL? 

CDWSeUs 
For less 


NEC I ■ 

MuHISpIneX 

Quad-speed 
CD-ROM drives 

• 22Clfn3 accas3, eDOKBiTsec data Iranafer rate S 25eKB 
bulfer for smoolti audio/video playback # Front panel cbnirats 
and backlll LCD status display • SCSI-2 interface O Kits 
IndiKje 16-t)ltSCSI hoisl adapterH MIcrPaoTt Encarta 

4X1, Inlernel $399.63 CDW 46740 

4X1, Internal kit...... . .$469.39 CDW 46754 

4Xep external. . $499.34 CDW 46741 

4Xe, external kit. .J SS59.80 CDW 46755 


HARDWARE, SOFTWARE & PERIPHERALS ATi^iSCOWf PRICES 


NETWORKING PRODUCTS 


W MOV E L L 


SUMrCP. 

to UBerCC...,„. 


Netware V4.Q2 


Netware V3.12 


S User 3.5', 

10 year 3 S’,... 
25yMf3.S*.. , 
50U*ar3.5'. 
lOOUsef 3JL, 


. 778.17 

.. 1756.90 

. 2SM.11 

. M5S.76 


. 1H946 


;r Prti'liio on Nnvrn NelW«i t upgntfleai 
PERSONAL NETWARE Vt-O 


TC5143 Elhomet cdhk.-. 

TC5143 EShBfTwt mh* fipk_ -. .167.35 

TC5143ElhWin0t 10ST. 69.95 

TC5143 Elhamet 10 BT Sp*.. 469.H 

TC0a« AnCNET 84511 coax. M.H 

TC0245 ARCNET c«jf... 79.89 

TC6040 AFICNET paaelvB 4 port hub cuei;. 39.50 

TC90S5Eihrwnflt 6 ^ hub 10 BT S3*,47 

TC4tWSTatiCnRlng 1S.'4 _ 303.83 

COW Cemaa lha CortipMa 
Lbe ol TCNH PnxbKla. CM ke DalBlIa' 

AHTtSCFT 

NodBRunnw 2000A_-. .^..315.66 

NwUFtunnarZOOOT,...^..............,. .. 180.06 

NwURunnor 2OD0C... 


N«l«Runner/SJ aOOOA. 

NodHRiJnnBf/Sil 3POOT.... 

NodeRunnar/Sl aOOOC....... 

LANtMllc V6.0..... 

UNtnUc V8.D5 user... 


..,*7.13 

73.63 

.73.81 

71.80 

.321-90 


simpty LANIbeIic slsrlsr kifi.. 

T-Rurewr fl e&rt 1061..^...... ___ lor.jo 

T-nunoer 12port 10 ffT.„...... 200.82 


mac‘ 


Uttial* EtherriM atm . 

Uiiraie cow epk. .... 

Ijllrelfl Elhernel l^ST 

UHrfllE 10BT 6 pk.... 

Uttralfi 10ST 24pk____ 

UltrnlB Elbamsl Mmbo. 

Uiirei 0 wmbo 8 ^.. 

Utlralfl (Kjmbo Sipk.. 

Elh 0 rCBrd+- Elite cobk .. 


. 509.88 

. IW.IO 

458.33 
.1573.71 
.. TQ499 

. 669.16 

.. 1S7T.30 
.119.84 


EcharCardk Olto cob* 6 ^k. 838,73 

Eth«rCard 4 EUto lOBT.. T 19.12 

EtnetC«r3+ 6 Hto loSTlirt... ...iiiii 

EmerCanl+ Elite cwtHm... 139,67 

3600 Ethernet 0 pan huh lOfiT.. 198.M 

3512 ElhBfiHt lf+2 part hub lOBT... 546.16 

PCeOflWSARCNFTcoaK..... 119.93 

PCeSOWSARCNETTP . .^.11918* 

ARCNET 8 ^ eiclw hUb wwx. ,„„„.™,..419.4t 

- d Bite 16^4.._... . 


ToltflnCatdE 


.-.344.80 


aCotn^ 


3C503 Emeriiiifc II cow ...— 159.44 

3CM06 Etheierk 111 cow__ 114.1* 

3C50& EllTflrilr* INcoaxSpt._ ,.479.88 

3C608 EtharlinA 111 1QBT..... -....—...-.—...111.14 

3CS0BElh*mr* IIMBBTSipk.... ——.442,38 

3C60e Etiterllnk HI Mmfto.,..... 123.77 

3C$0gB ElhBrilnfc m cpmOo 0pk-. 626.70 

3CS70 EBwrilnk EJSAcobk__—. ^10.01 

30576 EBwrlink EISA 106T..... .929,11 

3C162712 pan Unkbulldof lOeT. .800,94 

OTHER TOP-QUALITY NAME BRANDS 


Eagle NElMOr coaif. 

EaglBNE200Ck iDBT . . . . 

Eagla riE3200 Cdbx wTTPA_ 

NaDo^ Sami NElOOD-i- PoaX... 

Nallon«lSeniiNE200CI^10er . 


. 76.03 

.69.46 
- 429.81 
. 73.74 


IP You tJonI S«* Whii You Aft LooAlna For. OiU 
Dow CarrlBs the Best Natworkkig ^iBctnn 
m the Indu^ryl 


^KiiEQiiacEEnsnis^H 

JOrcom 

PE310SC pocitw ETitifnQt coax. 309.89 

PE310B2 PQOltel Etheirrel OCWdi . , 2*7 80 

PElJlCBT cwckel EtharnBt lOBT .,n,....n,.,. 268.31 

PT310CTP^kBl Teiten Rlha III 485 89 

PPX03 Paralie port mulliplflXor 77 *0 

IS» 

IBl^ TOkofi nirt* 18/4 ISA . 3W.49 

ISW Totten flln* MCA.... .480.58 

leaul Totten RJno MAU----- 419 l74 

iny 

ElhtrEMptBek PRO/lfl Ftah IDOT . 118.07 

EihtfEApwa PnO/io Pitti laBTSpk.—. 4ia,7Z 

ElhfrExpfwi PROno Pith oorNx. 11 b.07 

ElharExpre» PRQ/IQ Ftah oombo Spk. 5iM.98 

ElhafE!iprBa£ 10 em*. 89.31 

ElherEiqrfHBB 18i»ax5|*. 494.18 

ElherEieprtst 1810St. .. ,99.33 

HlttefEwesi IB 1067 5pk. 484.13 

EtnerExprasa 16 1061 lOf*....,™... 1898.38 

ElberExpraas MCA IdBT.. 80.52 

EtharExprafift 16 Himba.. 116.77 

EthdrExpraaft 18 cartia 5pk —.—. 949.71 

EllwrExprM# FiMh 1O0T.. 111J8 

EtherExpress Flath lOBT spit.. BiMa 

EthtrExpriM 8 Flash cnmlw... 129,79 

ElharExprafla Flash (smtio Spk.—.. 010.73 

TolfHiEjqpreBa 10/4.*___ 349.84 

NelpoTiejiprete II COAX... . ..307.07 

NetporlENinteM H lOBt- - lOO-lB 

^ASP 

jurnenma hiiiDUTi. ihi' 

WmUFTOtowt Pilnl«nw lOSr NP MIO... 247.78 

MuniproiDCoti pfirvi wnter 10BT pdcket. 387.30 

MufflpralDcat 2 printer smvBf Dorntjo .. .389.41 

Mufl|wtri«ol 4 pnntenwnw oornuo. 43fi.ai 

SNAP itetter hiT-a computer, i pmtor. i it.iD 

SNAP add-on CTenartKltor. 48 JO 

Fa* Airthortty Soto network Imraarver.. ..489.M 

Jumbo ISO inlamaJ.. 159.84 

Jumbo 3fi0 Inlamai. 179.91 

Jumbo 700 Irriamal..—_ 334,04 

Ttekkor 250 parallel port. 399.44 

Tr«Kker35Q pBrstm port. .. 34 *. n 

Trakksr 700 parabal port. — 0.43 

Ptjwertepa 2.4QB SCSI Internal..-.-.—. 837.58 

PttvreriM™ 2.4GiB SCSI aXtUma)... 1077.81 

PovwrSST 4eB SCSI intemtl... 1127-76 

r*MSIGA 

Tape SBOMS inriwnat.. , . ,. i*4,8b 

BomouH ISOMS irriamfil SCSI. 413.03 

Bftmaul* ISOMB irtiBmat IDE. 361.71 

BainquIA leoMS PC Powsrsti.—. 4494* 

Btefncum 1 BOMB Trantpodabte... 4#i, 64 

B«mDUi5 230MB mMter. 454.44 

Bemoullf 230MB Ttehapwlabte .. 454.44 

150MB Gflrtrldgs... 89.10 

2 aOMB cartridge. M-Ol 


JlfflCROSOLUTlONS 


BackCltCK. 3.5- 1.441^ IldPDV paiWtel. 193.40 

BackpaiA E.23' 1 . 2 MQ Ikippy parallal__ —..180 38 

Backpac* 340MB HQ paiaOal... 439.78 

Backpack 250MB tape backup parallel. 2S5.39 


TBpa'Stor 2S0MB iMainal.... .,151.DO 

TaiJe'Stof -laOMB iMafiial -_ 1B7.B6 

Tepa'Slor 42flhffi parallat port... 337.26 

T*ipe'Slor irttmai.. 208^71 

SEOhfB panllet port.. 4».98 


^Mountain. 


TD-2D0 2SOMD IDE telBrnal. 
FG600Q 306MB IDE Internal 
StdeCar II305MB paraltM—. 
40a SCSI eiriarnal.- 


..190.83 

..3t3.83 

.313.93 


YTytte 35 amtMr.iOrHiVrtnite.. 


Wyaa 55 anibanIgrBBrVlintta-.-.—. _ 

WyAfl AC «mhnr^rnfln.rumirn 

. .. 21 U 1 

. M6.46 
. 328.88 

. 437 4Q 

VWVm iSOambflrVgrBflft'Whlte. 

VVyw 10 Oarmiflr|igr(w/whlte . 

WVm 32E«teir..... 


J 1 .* 1 4 

CtMtfwi Lilta 

Dtecovwv 10 CO ZX tiX rntemnl.. 

. 348.99 

Edhiiainrriant CD 2X kit Irttamal. 

. .446.99 

Gfune SteBdar CD EX lul Internal.. 

MulEirnadla □ffiCe CD GX kil internal. 

. STa.BP 

. 846.96 

Omni CO 3 X kir irnemfli,,.,,—. 

.... 349.49 

Snijnrinih.tBr 1 ft ARP lUlHn.,. 

17S.86 

SoundBlaaler 16 ASP SOSFZ. 


5 oundBlaal 4 f 19 AWE32... 

. 298.96 

SoundBiaslM 16MCO... ... 

ScundBiaalai- 16BCEI-2 ....__ 

Soundfitealor 10 value edHian„-. 

Sdundfilaaler Pro value adllldri___ 

h„.1*8.65 

17B.9S 

,-.-74.95 


Chlrwm CDS535 CD-ROM kit Ihtortiaf.. .249.73 

Chinon COX6S5 CD-ROM Kif exlemal.. 34iB.H 

Diamond Quad CD kk e^al w^suund ..814.81 


Mlc^uBoluliana IX CO parallel.. 

NEC2VI..,., .... 

NEC 2V Detius_—_ 


-.119.49 
.329 30 
-.17943 
-.260.86 


NEC3Xp PluaKrt. . .. 

NEC 4X1...-...... 

„„.4fl9.39 
. 399.83 

NFr:4XI»at . 

. ..489.39 

NEC 4Xa._____-..-. 

.. 499.34 

NEC 4Xa Kit. 

. .869.60 

NEC 4X Pro—... 

. .8*7.110 

nmrilril nn Vt kir IntniruJ urOfUnHt . 

349.88 

Otchlrt ^ndWawa 32 SCSI. 

PlOrtear DRMS04X 4X 8 disc. 

Plonear DFlMl0D4X 4X 10 cUk. 

Plextor 4plax quad axtertul .. 

.164.01 
. ...979,00 
.1986.86 
. 604.07 


Plextor 4plsx qujicl If 

Sigma DaEigna RaalMagic Lita... .38933 

Sortv CDU-3SA Inlsmal..... 118.87 

Sony CDU-55S SCSI 2X elteuMt. 188,50 

Sun Moon Stereo 2X xti memal.. .,.i4i.T9 

Sun MMII Stereo 2X «tli initenBi eteoend .-.-314.93 

Teac SuperQuad 4X iniemal... ,3AB.8l 

T0ahlba3+O1 SCSI 2X InlBmat ... ....386.64 

Toahlha 3401 SCSI IX axtamal___ 399.78 

TCHhlba 0S£I1 SCSI 4X IriSamal . —..,371.41 

Toahltia 3601 SCSI 4X axtemal... 4S2.42 

TUrtle Beach Monterey BPund tad ,. 349,77 


mqiTIZERS a aCAHNEHS 


HURTR- 

XQT 12X12 aanal and AOB. 213,08 

XQT aocfiaanriaa. CALU 

'^^CsfComp 

DB III 12XI2 4but|art. 24960 

DB HI 125fl2 lObunon. 248.60 

D0 HI 12 X 11 preasute pan..—_ ,8ia80 

Sl«4 1EX12 le buHflrt....-. 


DiomzEns a scanners 


Canon 

IK4015 MlOf KanntJi' .—.719.80 

IX SOlOacwinar . 416.90 

Surnwgreiphics. 

Surnmnalteldh 11112 X IS 10 buticm ..2S9.90 

Bummaakateh III 18 X 12 4 button . .814.44 

WiSi HEWLETT 
PACKAJID 

SoinJtH 3P ..--- 599.08 

ScOrtJd 3P dbCumaht teedaf-.— __...,-17B,£7 

ScenJBl HCX W/tSA ntartacs 

ScanJrtl HCX docrunwnl teedar_ 874.73 

ScflnJOd HCX iranaijarenpy ariapter—. _....'SM-2* 

EPSOM 

AcHfirtSoMlher ESMOC" ..i84jB 

ES-1200-PtOPC .-.. .. 1337,38 

■;<bpr $ fftj .111 . LlCfUire&wte. ■ r rf.T I’.'Mt 

msnirm 


Uan InHvuUilnn UV14]: SBA 

Mag iMwtiiiEn OXiTF___ 

.843.83 

Mag iMovwlOrt MXtTF-. 

Mag Imnaalon MX17PC.... 

. 79946 

. 839.19 

Mag InlWvtelonMXltF..... .—. 

..1886.81 

Magnavax CM20a9 T4' .26-.. . 

_ tun* 

Magnavn* CM209fl 14* 20 Nl.— 


Magnavnx CMZOlfi 16* T024 _ 

. lt«. 8 « 

Maflliftvox CM4015 t5’ 1380 

......306-89 

MA(ihewftTrMaot7 17- 3.1 _ 

. 8 » 16 

M»gnavoxCM4Cna 17-.26. _ 

Msgnevux 20CM64 EOT. 

Necfi&FSfiOfW 17- . 

-...719.10 

9i«.D0 
.877 46 

NsUiHDFSCOiW 17*_ __ 

..1234,S« 

tslimaa T2-ir 17* .. . 

. 1279l88 

NEC 2V l4-‘_ 

_ 303.08 

■xiterf. .:-4M,i/MrtwT--^/vrtefprKfa 

NEC KE 16*...... 648.58 

NEC XE 17- ___ , 

998-43 

NEC XE 21",— ..—. 

-.1969.92 

NECXP 16",—..—— ^. . 

. 978.78 

WFr XP ir,. 

...1217.73 

WECxpir.,.. - __ 

...2478.46 

.■Stnny Ti5.qF t5' 

. ...447.62 

Sony l7SEl 17^ .......r,-...—_-.-..r,. 

80&.II 

SonvMSEi Etr.. ..—. 

.,..1995,00 


*nst va* tv PlHft Inuniiir_ 

.....138.03 

ACS VOA Id TV ew* axtertsfli__ , 

ATI Otephica Xpracilldn ISA EMS_ 

...198 03 
.. .91040 

ATI Gruphiw Xprvsslon VlS 2 MB- 

ATI Graphics Xprasfllon PCt EMS 

ATt Ofl^hlca Pro Turba ISA 25® .. 

..!.'i1940 
. 210.09 

ATt Qfj^ihlcs Pro Turbo VU, EMB 

. aai 

ATI Graphics Pro Turbo PCI EMB.... 

ATI Qra^lca Pro Turbo PCI 4Mfl. 

Zasin 
.. .800.00 

Chamond SpeedSter Pro tSA IMS.. 

Dtemond SpaodBtar 04 ISA 2MB. 

Diamond Sraalth 64 VLB 2MB VRAM. 

Diamond Steallfi 64 PCI 2MB VRAM. 

HenxAea Dyrwmite Pro IBA IMS_ 

. 66.09 

. 1*9 00 

. 346.80 

. .846 86 
. 189.19 

Hercutaa Dynamite Pro ISA 2M8 .. 

.197.46 


HeraOea Dynamite Pd VIS 1MB. 149.38 

HffteUlto EJynamIte Pro VLS 2MB. 1&7,4* 

Hsreutea TerminaiOr C4 PCI IMB.,—. 379.86 

HMCUlas Tarmineior 64 VLB 2MB... 379.88 

Intel Bmafl Vtdao Ftedonlar Pd_—...._ -.418.99 

orchid Ffthranliali 84 VLB 2MB.... 157.M 

Orchid Fobranitelt H PCI 2MB. 197,S3 

ortfild Fflnranfwit Pro64 VLB emb.—.. 2 W ,47 

Orcliid Fshraniteit Pro 64 pci SMB. .^-.289.47 


If You Find a Better 
Price, Call CDW’^ 
Before You Buy 
(800} 959-'4CDW 


NASDAQ 


No Surcharge For Credit Cards 


GUY WITH CONFIOeNGE 
CDW1& IS A NASD AO 
TRADED COMPANY 


Sal«S 7® -ftffll CSTMCOEti 
9004^1 CSTSBL 
Tecli Support for Cuatrararc 
afl(L7:ffllCSTMt]n-Fii 
CSTSaL 


MOST ORDERS 
SHIP THE 
SAME DAY 


CDW Computer Centers, Inc. • 1020 E. Lake Cook Road • Buffalo Grove, IL 60089 








































































































































































































































WHY SETTLE 
FOR LESS? 

CDW® 
SERVICES YOU 
BETTER 


ActionLaser 

1100 


^ J Practical 

^ Peripherals 

■■mill V.34 Series il 

modems 

♦ V.a4 {20.BK bps) data, 14.4K bps fax 

♦ V.42 and V.42bia error correction and data 
compression ♦ QuickLink II software for DOS and 
Windows ♦ Limited lifetime warranty 

V.34 intemaJ Jtl96.59 CDW 40142 

V .34 Mini-Towor.. $209.M COW 48143 


# 300 dpi. 4 ppm print speed 

# 1MB RAM std.. with Image 
compr^sian lectinology 4 PCL 5 

emulaElon. optional! PoslScTipl" * Cootrol panai software tor 
Wlrtdows'* and DOS ♦ 100 sheet paper tnayi leiter, legal or 
erivelope *■ Energy Star compliant 


CDW 40601 


ActionLaser 1400 


CDW 40602 


....,Hr7.tJ7 345M0SCSI. 

,„,i77.w s«Meioe„. 

MOOPflLB 


T19I0 300WB monn.-.-.H, _ 
T1910CS 200MB dusJ Dolor 

T1960CS 200MB dusl oOlCir. 

T1960CS 32OM0 dUdI oOlOT 

T1 eeocT zoowa set color 

TieeOCT 320MB Bot DoJor 

T2<OOCS 250Ma dusl oolnr. 

TZ40DCS 320MQ (^1 dOidr 
TZ400CTZ50MB ICE color . 
T2400CT gzOMB eot color 
T340OCT 290MB sot color 
T3fi00CT 250MB act ooJnr 
T47aOCT 200MEI- act coiOr 
T4700CT 32OM0 ict OOlfiir 
T4eooCT sooMB act color 
TiiKSCT 4/75 OaoMB ad OOSJf 
T4S00CT PT9 r72WB act ootar. 


-1299 S7 
..174a.S5 
..2t4ase 
.2314.92 
2734 SI 

-see&ST 

-2734.B1 

..assfliefl 

3323.97 


2217 1.7QBSC9I. 

22iaAV 1.^50GBSGS]AV. 

2217AV 1.765GB SCS3 AV .. .. 
1S36 3GB SCSI. 

2iaMBtDe. 177.90 050* 

425MB me.. 4131.43 1.27 




Aswntaa 4/50O 340Me PS3 CtJlOf.. 

Aacenda 4/500 340MB bcT Dokir_ 

Aaoentia 4/7S 340MB pea Dckir..-..^-... 

ftsoarrtia 4/75 51DMB act Mlor,. 

AdV9nlag«l 6000 4/00 420MB CO ___ 

Advenlaoel 0OOO 4/09 940MS CO. 

Advantasal 0000 9/60 640MB CO_ 

AdvantanaJ 0000 5/60 TSOMB CD. 

Bravo Fife 4/68 270MB. 

Bravo LC 4/100 27OM0 
Brave LC 4/1OO54OM0 
Bravo MST 9/^ 940MB 

C^non 

Innova SutiMB 4/B3S1 TOMB pas cOlaf. 
Innova Sut}fJB 4i'33S 2S0MB pea color. 


MLK1. 496,16 QLAW .. JOi* 

'Alcaales 373 maiTulaca^rsr rah4te /addb f2/3f/S4i 

CaiHiii 

BJtOSX..-.. .34US BJZ30... .368.01 

BOaoOC -. 4lfiiL44 BjCOOOcqlof. 4S9 lOI 

BJC4000 TZfttol * cetor . 464.36 

LBP430 300tlpi 4ppm taaaf____ -$76.06 


SMART 400 LAW 
SMART SQO LAW 
SMARTeOO LAN. 
SMART 750' LAN 


SMART 900 LAN. 


AcduloK IDE W/IPAR. 2SEn, 1GAME 

AMiJkSifc IDE W/BlOS____ 

Accdiogfe: VLB JOB -. 

Adaptec AVA15fl5 SCSI-2 CD KIT. 

Adaptec 1&42CF SCSI-2... 

Adaptec AVA2S25 SiCSI-2r'E1DE VLB .... 

Adaptec 2842 VLB SCSl’2. . 

Pronuse DO200 ID€ ISA Cadw. 

Ptemise D&tOBO IDE VLB Cacha. 

Ptonase 2300+ EIDE VLB. 


AP2250,.. 

AP3290... 

AP3260... 

LOW. 

FXaTO .. 
FX1170... 
AP5000+. 
LjQ1070+. 
LQ&70_.. 
LQ1170... 


AcUwiNota notabdcki 

4SL«'50 Z90MB mono. . 

4SLC2-50 zeoMB+tnodem mw.-.,..... 

500C 4/50 260MB paa cotar__ 

500C 4/50 260MB+mDdam paa Ootar. 

ThinkPad PoftaUn 

Si OCs 4/50SLC2 200MB paa ootar... 

3604/333 ITOMBmcno. 

360CS 4/33S 170MB paa COtar. 

geoc 4/33S i70Me ad wtar. 


197.58 

.326.31 

.21670 


V.34 2S.6K imamal w/fan.. 
V.34 .^6K axlamai w/lax 


Tudle Beach Audio Advarda^. 

USR Sporiatar H.4K. 

USHSportBtBrVJ34. 

Xlnooni Einemd loBT--— 


SeOCSE 4/900 340MB paa color. 30- 

360CSE 4/50D 540MB paa color. 34 

360CE 4/5QD 340MB ad COlOf. 3T! 

30OCE 4/50D 840MB ACl COlor. 411 

PC300 Serlaa deaklaip& and lowara 

PC33ODT4/50aMB.3C4MB. . ..13 

PC330 or 4/90 9MB. 364MB. 16 

PC330 DT 5W01BMB, 54DMB.. 27 

PCaSO MT 4/66 SMB. 540MB. 16 

PC350 MT 4/100 SMB, 540MB. 24 

PC350 MT 5/00 0MB, 3B4M0 32 


XircOm Eihemal coax, 
XlrDom Ethemal combo. 


Intel OvarDnva S)(2/90..- 
Intei OverDrive DX^iSO .- 
Intel OvarDilvi 
Intel OvirOrIve DX4/75 
Irdat OvarDriva DX4/100. 


VEF^A notebooks 

Varaa V 4/SO 2SDMB dual cotor.. 

Vaiaa V 4/90 2S0MB ad colar. 

Versa V 4/80 340M& act cotor. 

versa V 4/80 84OM0 ad CPiOr. 

Varea S4/33S 21QMBmDno. 

Vpraa S4/$3S 210MB paa cotar. 

Versa S 4/50 26OM0 act W*Pf. 

versa M 4/75 ESOMB dual dr. 

Versa M 4/7S 340MB dual dr.._ .. 

Versa M 4/79 340MB act cir...-.. 

Versa M 4/75 340Me true dr__ 

Versa M 4/7S 540^B ad dr. 

Versa M 4/7S 940Ma hr-raa clr... 

Ve«* M 4/100 340MB act cotaf.. 

Versa M 4/100 eiOMB acicddr.. 

Versa M 4/100IWOMB hi-raa coksr..^... 

Versa M 4/IOO BMMB true edar.. 

Vsrsfl IVI4/100 810MB hl-res dr. 

Ready 4/33S Z70MB CD... 

Ready4/66 34QMB CD . ... 

Reedy 4/eeM 43OM0 3X CD . . 

Ready 5>60M 420MB 3X CD.... 

PACKARD BELL 

Force Mummedta 4/29SX 21DMB. 

FDrca14 4/BQSXS40MB . 

Forca52 4/50SX 420MB MM. 

FofM54 Am 42BMB MM. 

Fp<b«87 Am 540MB MM. 


31Z3. J4»-0e 5400 Laser-.- ntK 

afisr SStf' or f WXT ma^Hn rabaJe /ancB t2^f/d4i 

Tt MS 

iH^TOUMErrre 

TiHaio.^n: Color inkjat.. 334,78 


Memory Upgrades 

U/etim^ Warr0fttyf 


CALL! 


.CAU.I 


CALLl 

.CALL! 

calle 

.CAU.F 

.CALLE 


Dasltjel 560C. 


□aakJBl 12000 PS 


.CALLt 


.CALLl 


Ptease call lor ottwr appUcabena. 

Cadi tTHlay for cumint pricing artb ■vaHabtHltyE 


CDW* Sells for Less and Services You Better! 


(800) 959-4CDW 


FAX (708) 465-6800 


Circle afifl^^qulry Card. 


COMPUTER DISCOUNT WAREHOUSE 


7 dmiFS-a-w^ok tachnfeat support through PracticMt 


PRODUCTS. IF YOU DON'T SEE IT, CAU! 


CDW^ CARRIES OVER 20 


CALL FOR 
FREE 

CDW® CATALOG 


COMPUTER DISCOUNT WAREHOUSE 














































































































































































































Space-Saver 

Keyboards 


The popular I Okg desk and 
,4 kg portable flat models 
save 60% of the normal 
desk space, with fulktraveL 
tactilly responsive keys. 
Footprint is only 2Sx 16cm 
(I I x6”), but the 100 keys 
have standard left-to-right 
spacing. Both models are 
XT/AT/PS2 compatible and 
are available in many 
languages. 


LCD Monitors 

Datalux stand-alone monitors are available in both 1,8 
kg. desk/walf (which folds for portability) and 2.7 kg 
mobile/industriak 64-grey shade, mono or 256 color 
DUAL SCAN versions. Both are 9.4" diagonal 640 x 
480 VGA and can be fitted with optional touch 
screen with integrated touch controller Hie 
mobile/industrial unit (pictured with swivel 
mount) is in a rugged afuminum housing with sealed front bezel and 
controfs. Al models pfug directly into the Databrick or are supplied 
with a 16-blt ISA bus controller. 


Oesk/Wall Package 

The Databrick combined with our LCD monitor is an 
ideal solution when you need a complete, compact 
PC and screen In a single unit. When folded or 
mounted on a wall, this 4 kg unit measures only 
29x24x ] I cm (4.5x9,5x] I"] and is rugged enough 
to survive as a touch system in harsh environments 
such as kitchens or factories. 


American Made 

Space-Saving Computer Products 


DATALUX Corporation 
155 Aviation Drive 
Winchester VA 22602 
Phone (703) 662-1500 
Fax 1703) 662-1682 

Circle 165 on Inquiry Card. 


Datalux international, LTD 
Euro House 

Curtis Road, M Ofd Water Yard 
Dorking, Surrey, UK 1?H41EJ 
Phone 44 + [0] 306 876718 
Fax 44+ [01 306-876742 


The 

Databilek- 

NOW with pemciA optiont 

The newest addition to Datalux's family of space-saving computer products! 

This 1,4kg unit measures only 26 x 12x5cm (10"x5"x2"). yet is powerful—486SX 
to 486 DX2/66 with local bus video. Intended for situations where space saving is 

most important, It provides a rugged, portable, flexible PC 
solution, bridging the gap between a laptop and a 
desktop PC. Databrick drives both VGA and Datalux 
LCD monitors, making it ideal for industrial control, 
vehicle, POS, institutional and presentation 
systems. It can be configured as a diskless unit 
(booting from PCMCIA devices or from a network) or a stand-alone system 
with hard disk, powerful enough for today's CAD or desktop publishing programs. 
Hinged lid Is removable, 


Orders and Information: 1 800-DATALUX 
24 - hour faxed data sheets; 703 662-1675 
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business 


No matter your application - from 
/ CAD to Multimedia to general 
you con blast into the 
ionosphere on an Alpha powered Mach 
Personal Power Station. The award 
winning Mach family from NekoTech 
starts with the world's fastest 
processor - the 64-bil Alpha from 
Digital Semiconductor, a Digital 
Equipment Corporation business, and « 



pushes it beyond the envelope. NekoTech's 
Mach series blazes through Windows NT™ 


applications with speeds starting at 166Mhz 
on up to 275Mhz. Which means you're 
going to spend less time staring 
at your screen. And more time looking 
at results. Alpha powered Mach 
Personal Power Stations run oil your 
favorite Alpha compatible Windows 
NT, as well as other 16-bit 
Windows and DOS applications. And 
best of all, they're priced to 
compete, starting at just $4,595. 
Call NekoTech today to learn more. 


NckO’^x 


Tech 

Inveniorv 

OivwoB of #1(4^ Convcni^ INC 

Irvine, CA - 714-580-0055 • Hampton, NH - 603-926-0300 

© NekoTech 1994. Digital and the AlphaGeneration logo are registered trademarks of Digital Equipment Corporation. Windows NT is a trademark of A^crosoft Corporation 


Circle 192 on Inquiry Card. 






















winter specials at 
PCs Compleat! 



T|a 
AST^NEC 
COMPAQ 
TOSHIBA 




Don't Settle for Less 






Guaranteed Lowest Price 

m 


The Best Brand Names 

YES 


30Hlay Money Back Guarantee 

YES 


Never a Restocking Fee 



30^ Price Protection 


i 

PC Computing Five Star Award 

YES 

i 

Lifetime Taff-f/w Technical Support 

YES 

i 

FREE Hardware Configuration 

YES 


FREE Software Installation 

YES 


Same Day Shipment 

YES 


Pre-Installed Software Discount 

m 


Ail Major Credit Cards Accepted 

YES 


Never a Hidden Sarcharge 

YES 


$4.95 Shipping on Most Peripherals 

YES 


Compaq Authorized tor Direct Marketing 

YES 


Hewlett Packard and IBM Authorized 

YES 


90 Days Same As Cash 



Low Cost Business Leases 



Volume Purchase Agreements 



Customer Satisfaction Is Top Priority 

YES 



PCfiomputiiig 



CALL TODAY! 


800 - 298-4727 

International (508) 624-6400 


^lls. Toshiba Direct 

New Lew PrUes! 

T4700, T4800 and T4850 



A Brilliant color display with local bus video 
A 2 PCMCIA slots (Type II. Type III) 

A Microsoft Sound System, built-in 
microphone, audio out port 
A MS-DOS, UltraFont, Indeo video 
compression software, Windows for 
Workgroups 3.11 and Run Time for Windows 
Model Processor Screen Hard Drive Price 



T4700 4860X2/50 
T4700 486DX2/50 
T4800 486DX4/75 
T4850 486DX4/75 
T4850 486DX4/75 


9.5" Active 
9.5" Active 
9.5" Active 
10.4* Active 
10.4" Active 


200MB 

320MB 

500MB 

520MB 

810MB 


$3979 

$4239 

$4829 

$5199 

$5569 


Miwi; 

T4900 

4 . 75MHz Mobile Pentium Processor 
4 SMB RAM expandable to 40MB 
4 810MB hard drive 
4 10.4“ active matrix color display 
4 1 Type II and 1 Type III PCMCIA slots 
4 Accupoint integrated pointing device 
4 MS-DOS 6.21, Windows for 
Workgroups 3.11, Windows Sound 
System 2.0, Indeo Video, and 
Runtime Video for Windows 


Lease for as low as $97/mo. 

Satellite Notebooks (selected Models} 

Model Processor Screen Hard Drive Price 

T1960 486DX2/50 9.5" Dual Scan 320MB $2329 

T1960 486DX2/50 8.4" Active 320MB $2919 

T2400 486DX2/50 9.5" Dual Scan 320MB $2879 

T2400 486DX2/50 8.4" Active 320MB $3469 

Lease for as low as $50/mo. 



10.4" Active Matrix 
Color Display 


T4900 


TOSHIBA 

NEC 


with FREE Lifetime Teshnical Support 

Versa M 


A 2 Type II or 1 Type ill PCMCIA slots 
A Removable hard drive and floppy drive 
A Removable screen 
A Integrated speaker, microphone 
A MS-DOS, Windows 3.1, Windows Sound 
System. Video for Windows Run Time 

Hard Drive Screen_Price 


486DX4/75 250MB 

4860X4/75 540MB 

486DX4/100 810MB 
486DX4/75 540MB 

486DX4/100 810MB 
486DX4/75 340MB 


Dual Scan $3739 
Active $5199 

Active $6049 

Enhanced Active $5579 
Enhanced Active $6429 
True Color Active $5099 



V^ VV 


Lease for as low as $91/mo. 

Versa V 

A 4MB expandable to 20MB 
A 2 Type II PCMCIA slots or 1 Type III 
A MS-DOS 6.21, Windows 3.1, built-in trackball 
A Removable floppy - add second battery 




Processor 

Screen 

Hard Drive Price 

T56DX2750 

9.5* Dual Scan 

250MB 

$2499 

486DX2/50 

9.5" Dual Scan 

340MB 

$2669 

486DX2/50 

9.5* Active 

250MB 

$3249 

486DX2/50 

9.5" Active 

340MB 

$3399 

486DX2/50 

9.5* Active 

540MB 

$3779 

486DX4/75 

9.5" Active 

340MB 

$3879 

486DX4/75 

9.5" Active 

540MB 

$4249 


Lease for as low as $71/mo. 


Versa S 

A Upgradable hard drive 
A SurePoint integrated pointing device 
A 2 Type II PCMCIA slots or 1 Type III 
A Only 4.5 lbs. 

Processor Screen Hard Drive Price 

486SX/33 9.5* Mono 210MB $1699 

486SX/33 9.5* Dual Scan 210MB $1889 

486SXy33 9.5* Active 210MB $2839 

486DX2/50 9.5* Active 260MB $3299 

486DX2/50 9.5* Active 350MB $3499 

Lease for as low as $50/mo. 




















































AST 

You Can't Beat its Value 


Texas Instruments 

With Software lasialled FREE of Charge 


Ascentia SOON 

A 4&SDX2/50 or 486DX4/75 processor 
A 4MB/BMB RAM exp. to 32MB 
A 2 Type II on Type III PCMCIA slots 
Motet _ Screeti Hard Driwe Price 

4/50 Motel 343W 10-3'Dual Scan 340MB S2719 
4'&0 Motel a43W 9.5VActi've 340Mfi $4149 
4/7S Motel 343W 10.3’Dual Scan 34QMB S32I9 
m Motel 513W 10.4' Adve 510MB S5029 
Lease fQr$78/fnQ. 


Ascentia 800N 

A 486SX/33 or DX2/50 processor 
A 4MB RAM expaodablB to 20MB 
A 9.5" Dual scan color display 
A 2 Type II of 1 Type III PCMCIA slots 
Model_Itanl Driye Price 

4/33S Mod^l 253W 250MB 

4/33S Model 343W $40MB 

4/50d Model 253VI/ 250MB 

4/50d Mode! B43W 34OM0 

Lease fOF $6(l/ma. 


TravelMate 4000E Color 


S20^ 

S2199 

$2349 

$2499 




atnut our Compfeat 


acrpntia OOnN AST, AST logo are trademarks of 
wtin Inc. All rights reserved. 


Your Campleat 


Compaq 

leaf Sourte ror COE/IPA 



Processor Scraefi 


Hart iftiiiie Price 


436SX/25 ST Enhanced Color 120M8 $1699 

486DX2/40 6.2“ Enhanced Color 20OMB $2069 

4860X2750 9.4“ Dual Scan 200MB $2319 

486DX2/50 3,4“ Active 200MB $2319 

4660X4/75 3.4“ Active 340MB $3549 

4860X4/75 3.4“ Active ^SSMB $3599 

,4860X4/75 9,5“ Active 455M8 $3799 


TravelMate 4000M 

A Brilliant color display 
A 16-bit sound card 
A Integrated Polrtlng device 
A 2 Type II or 1 Type III 
PCMCIA slot 



Processor Screen 


Hart Drive Price 


4^SX/25 

imxmn 

486SX2/50 

4360X2/50 

4OTX2^0 

4860X4/75 

4360X4/75 

486DX4/1Q0 


ST Eohanced 
9.5“ Dual Scan 
8,4' Active 
9.5* Dual Scan 
64* Active 
9.5“ Dual Scan 
8.4“ Active 
9.5“ Active 


Color 120MB $1379 
2fmE S2759 
340MB $3099 
340MB S3049 
455MB $3649 
455MB £3999 
340MB $4869 
525MB $6549 


Tra¥efMate4mM 
Fall Multimedfa 
Motfle Computfng 



TM 4Q0DM 


Texas 

Instruments 



Q Procfurfs Premium Performan<e and Rotk Solid Support 


LTE Elite 

A 4/BMB RAM exp, to 20/24MB 
A Built-in AG adaptor 
A Removable bard drive 
A 2 Type II or 1 Type III PCMCIA slots 
A Integrated trackball 
A MS’SOS 6.2, Windovi/s 3.1. MS Video 
for Windows Run Time 


Priwessor 


_ 

¥m 

486DX2/40 

9.5'Dual Scan 170MS 

S3119 

486DX2/40 


17^15 

53779 

486DXZ'40 

8,4' Active 

340MB 

S4159 

486DX2/58 

9.5“ Mono 

250MB 

S32B9 

4S6DXZ'5{I 

9.5* Active 

340MB 

$4999 

486DX475 

e.S'Active 

34ffl!lB 

S6669 

4860X4/75 

9.5* Active 

51OM0 

S6I39 


Lease for as low as $7$7ino. 




Centura 400 

A 486DX2/40 processor 
A 4M9 RAM expandable to 20MB 
A 2 Type II or 1 Type lit PCMCIA slots 
A Large biiilt-in trackball 
A MS-OOS, Windows 3,1, Tabworks, 
Lotus Organizer 

Display Hard Di iva Price 

9.5“ Dual Scan 250MB $2459 

8.4’Active 250MB S3119 

Lease for as f&w as $T0/mo, 


Contyra 400 

coMPoa 




ThinhPatf 360 


ThinkPaiP 510 subnotebook 

A IBM 488BL2/50 processor 
A 4MB RAM exp. to 20MB 
A 200MB hard drive 
A 7.7“ color display 
A Type 11 PCMCIA slot 
A TrackPoint il integrated 
pointing device 
A 3,5“exfernai 
A Weighs only ^ 

A IBMT30S 6.B, Window 

GC'Mait, Organizer. Screencain, 

Official Airime Guide FlightDisk, 
CoSessions Host. Prodigw America 
Online, and FaxWorks 3.0 

ThinkPad 

Notebooks 

488DX2/50 processor 

Screen Hard Drive Price 

340MB $2889 


WWl 


9.5' Dual Scan 
9,5' Dual Scan 
6.4“ Active 
8,4" Active 


540MB $3259 

340MB $3589 

540MB $3969 


ThinkPad 36(f notebooks 


processor 
RAM exp. to 20MB 
Modular design, removable hard 
drive & floppy drive 
Local Bus Graphics with 1MB video 
RAM 

A 2 Type II or 1 Type III PCMCIA slot 
A TrackPoint ! l intogratod pointing 

1>l0VlCl6 

A IBM DOS 6.3, Windows 3.1, Lotus 
cc:MaiL Organizer, ScreenCam, 
Official Airline Guide RightDisk. 
CoSessions Host, Prodigy, America 
Online, and FaxWorks 3.0 
A Port Replicator and Docking Station 
available 


Screefl 

Hard Drive 

Price 

9.5“ Mono 

170M8 

SI 839 

9.5“ Mono 

34QMB 

S2229 

9.5'’ Dual Scan 

170MB 

$2199 

9.5“ Dual Scan 

34aM8 

$2659 

6.4'’ Active 

170MB 

$2699 

8.4“ Active 

340M8 

S3099 


Circle 193 on Inquiry Card. 




















If You Want... Guaranteed Lowest Price, Lifetime Warranty* & 
Nine Years ixperience in Serving Computer Mail Order Readers 

Call 1-800-982-2925 


HARD DRIViS 


aUARAJtniD UtWESf HARD DRIVE PRICES 


^Seagate 


5T339IA,.. 

Sl3&flON .. 
siai50cw 

StlSSSCN . 


. SiDWB 

S4ay« liwiS 

. iSOMB l-iMS 

545wa 

53SWH iawi5 

2100MS SMS 


ICr£i.5' S^9B 

) 2 ia 

IDEa.5' 5234 
IDES.i' 5318 
SCM 5478 
5C9 %6bS 
SCSI liWfl 


CFASIQA 
aA340A 
CFA<20A 
CfAJ^flA 
CfAflIO 

CtA1«4«A/i 


7390 

7JAW 

7«5A 

7i46A 


WwpsrvKn 

2IQft« 

I2MS 

iXM 131^ 
5*0M ISMS 
eiQMfl 12MS 


HS 5179 
IK 1319 
IK 133B 
IK 1349 
IK U98 


1 040MB 1 OMS IDE/SC$t f S«« 


M^Oar 


?90Hft 15M1 IK 1179 

MlMB imi IDE 1303 

. VIOSMB 14MS IDE 1339 

MQMEIi 13MS IDE 5306 


ggWESTtRNDIGnAL 


1210, . 

2340- . 

ISAO 


1PS371W/&, 
lP3j*QAyS ,. 
lPS54tWS 
tpsioaavs 

L71122S 


3i?me )-m i.ym it 74 
:4[M1 ITMS 3,5'IDE llffi 

^,4aBMe 13MS 3.S"IDI «3Te 
«,94aMB laMS S.S”1DI ISDA 

Ouafitum 

270Mft I3WS ©C/5CSI fcJlB 
34tB^ 13We OE/SCSl 1376 
540Mft ISMS 10E/5CS1 l29fl 
TCSCiWa WC IK/SCS 1719 
tzocMi lOMs SCSI la7e 

MICROmUS 


iOSOMB 

lOSDMB 


DjftASSCa/flE 1679 


lOMS 

l<M5 


SCSJ 1769 
1950 


MC2fl'l7AV 

MC/ai/s 

ITWOMB. 

l75fl(MI3 

POMS 

lOPAS 

.SCSI 

scs 

$97a 

swe 

jwciMa . 

aitciva 

11M5 

SCSI 


MCi^je . 

aooewi 

1IM15 

sai 

1I9M 

MC1930AV 

30006* 

roMi 

SCSI 

52010 

MCt?9l 

OlDOME 

lOPMi 

SCSI 


CLOSEOUTS 


Cnw Fewer Suppy [ 100 W) 
lBMPS2l200Mwfe,m . ... 

Wordslm 3€00 . 

ToaJirbo laptop Modem . .... 

Mow Cord Texf Only . 

NECCglShefllFemJar . 

Ever4;(0'>0Magk)fAT ... 
WonglK [5099] 60M& ... 

FttilTrax .. 

LtrfutMalfo. ... 


. S2V 

. 

IBS 
. ... $19 
. . . $4 

. $19 

. $49 

..... $9S 

.$9 

. $9 


COPROCESSOftS 


90394 MACH«5. 
80397 tOMKi 518 

PD3B7'3QWff 444 

80397 3SMHi . %5'> 

fiDjef.lSMHE . 165 

flOMTCT ... .. 574 

flMe7ijil4 .. 130 

80397-1x20 549 

80087SUI3 .. 544 

HOoBTSL_ .. .. 570 


iny 


8089wa■I^S5 

63873 iMHz _ |3B 

8097.2 0MHi! . liJ 

80871 IDMH* 17B 

80206 MACHriS. 
80267^1* 119 

80297 fiMHi .. 12d 

KH07.1I3MH3I , 149 

Ba2ft7.a , Ub 

803i7.al Vb 


fantv 11 ? fl3Sa7-?SMHZ|SK| 13? 

'Tf'“ a3CJft74flHHZ. 148 S3&8723MHHSJq 1*U 


CPU'S 


8(M«6S8y2S. 
flCU84a!(/33 .. 
80484CJiy2I. 
804840X^1 . 
a04a4DX/M. 


I 90496 0 X 7/50 . 11 US 

■ ■ ■ eQ4g60)C-2/fi4 1J19 

V0 904B4 0X4/75 l3l« 

. llfl 004940X4/100 14*8 

1139 ?ENniJM40 14*8 

- 1159 rENTlUM.46 1574 

1299 fliNTHJMTO 1698 


ikaecf»«oa 

UPGRADES 


Evergreen 

Technologies 

IMPROVE PERFORMANCE 

UPT0500% 


20616.16.MHZf . 

306S!(.l682Opl21 ... 
386aX-25MHZ{K3)... 
jasS^ISiTiKi [)(2f, . 
386DX-16&20 [X2f. 
3860X.25MH2[82) .. 
384l>X-33M>HZjiC31 . 
3865X-l6MHZjU] 
3465)1.20 MHZ 1X31 ■■■ 
l«65)t.2S MHZ 1X31 ... 
3460X I4&20pi3k 
396IM-21JVIH21X3I 
3B*I});-33MHZ|X3| 


tieM48*3LJC2;50MHZ] 
[FIS!4C2-20/40MHZ) . 
«MSLC2-23/iO]WHZJ 
iefA5LC2-33/*6MH2) 
(HSWtZ 20/40 liXMZ) 
(HSX12-2J/M MHZ3 
IfflM 0 UGHTNIM&23/6*] 
(I8M 8 LIGHTNING-16/48] 
IHIM 8. LlGHTNING-20/601 
]IBM6.LICHTNING25/7S] 
IIBM 8 LjGHTNING-20/601 . 
jlBM a tKjHTNING-25/751 .. 
IlftM 8 UGHTNlNG-33/9?| 


-1238 

i™ 

.53t8 

iaift 

1748 

1799 

.1479 

5419 

.1416 

.5496 

.1390 

.1470 

1699 


FLOPPY DRIVES 


IIQwIMflONS 

3604( l/2HTj5-l/-3"] . .....$2-4 

1 2 MSI/2HT 15^1/4" . $39 

720K t/2HTf34/2“l . $19 

1 44[2A/7''] ..... 


64 8 4 
256 X I 
254 M 
IMEGXl 
IMEGM 


256Jtl6VHAM[Wf[ 

2S6XI6V»AM(CASJ 


D-RAM CHIPS 


UONS ICONS aONS 70NS EfK 

12.25 52 45 $2 95 

SI.Si $2.40 13.00 $315 $3.20 

5545 $5-95 $6 45 $695 

$4 40 14 90 $575 $4 45 $6 75 

12* 00 129,00 $14 00 
$49.00 $59.00 
$39.00 149.00 


MEMORY BOARDS 


8 QCA AT PLUS 

166fTMEMQRV HOM!DF^0r2L6. 396 
OK ^ 184439 3MiC $150.« 
4MKJ 1T38.99 KHHi 139BJDD 

eOCARAM/^ PLUS 

Fw P5/2 IvBm Nua IMEG51MM5J 

aMI-5198 4HAla6a BME-$459 

2 8 MBFORPS/ 250 & 60 . 

7MB It 19, 4M9 $199, BMBl34fl 


CPU CCJOUNCrAN 


SIMM 
I MODULES 

I CALL FOR CURRENT PRICES 

I 

I 38 PIN SIMM MODULES 


I 256X9 $9 II? 115 117 

. 1MEGX5 $31 lJ-7 141 149 f64 

■ 1IWGX9 VW $39 140 146 1*4 i7B 

I 4M€GX9 1129 Jt34 1148 

g i6iuiGxgt36f:M»j i^jg 

I 

■ 72 PIN SIMM MODULES 

■ S12X362MEG 170 194 J98 

” 1X364lVifG 1149 1154 $198 

■ 7X56BMEG 1302 1909 $378 

■ 4X36I.6M8G 1579 iSBS $618 

■ 8X3632ME& $1175 11275 

J 1QX3664M£G $?695 12795 

I WE HAVE THE GUARANTEED 

■ LOWEST PRICES CALL! 


CPU DOUBLERS 


5<npli Chip IJp^gv, CIgek DcHiblinQ Taditnlo^, Cemporibli wllli 
1860X^1X1'Socket 00^, WIrriljwF & 0$7 CacunpnliblB. Uiei 
IndMiirf ilcHlilipiXl MdBi Clup. fasy To IngqII Abour 15 MniilBL 

t:ji466DllH'.L6/32 .. .. 1239 

C»466C)1!.'-20/4I3 . ^ .. ^ .... . . 1249 

C!i4860)jM>75/50 ...... 

C»406OiI!b>4V66 UVrIa, 1310 

C»J8rl5J!i!"-2t!/40 _. 1240 

C>4li4S«^'-7VS0 ... . 1259 


CACHE 

MEMORY 


800 - 982-2925 

For U*S. and Canadian Orders only 

HDURts M-r AAM-SPM / SAf 10AM~$PM Ptt 

TECHNICAL A CUSTOMER SERVICE MU 

(702) 294-0204 

PURCHASE ORDERSi INTERNATIONAL ORDERS 

FAX TO: (7031 394-1 IAS 



1^ 

1Sas 

^Orm 

2Sm 

SKxa 


4.95 

4.45 

3.95 

32XB 

14.00 

7.95 

6.75 

6.55 

64k1 


1095 

6.05 

5.95 

64x4 


10.00 

5.95 

4 95 

16x4 


695 

5.45 

495 

i2axa 



34.00 27 00 


MEMORIES FOR THE NEW YEAR 


ImM Memory 

“ UVAAiAMV’ I 


I Memory 


^MDXA 306, ^iiTilij 3^ 

Spiimo 186 l|all rnDdalii .. 


4Mflt!AEiilBqnllB4S6, Hsirdti40t!^ 
SpLMla 486 fall miipdbli) - 


NM 5170 
M/A 1^ 

t’S/iTind3a6/£X(2l21| _ 2Mfi.. 9219935. IBS 

4MB.. P2f969A 117a 
PV3 30/286.2i/2e6: Ad|^BHj 1497259 , 5l2t. 30r5346 135 
30f536(!l l&fl 

M/JSJSX.IS *0SX.7^^^6I.^16|, 1?| A<lF4Bpd64M)W9;34F30l 1, 
34F3077.502.li5X 6SiSX.f/0.£iL3. 6!ltSX5to4i.^ 

170*130 ... 1WB... 6450600 136 

JM 645C604 1*4 

rS25e.5QtlSSX.6il 6Sax _ 2-BMe 1497259 119a 

216IM. 6450609 $36S 

rV 1 C(>hiiilfcirir, EM«tiilitl »8 £^i»p| MhiiAR-iJt. .* 4*8 FS/VeluBp^ilHi 

tiH nuxkli axcflfJlC.ij, iirni .. 4fij6 96f9®90 1174 

16IM .. 9619291 $699 

/OA21 : A61 . bl I . BA I . n/ 1 Ci^rteHi, 1.E^ 

-- M.x13Aj14.FVVakwpiiMCi<]iwiBilMI645D6!)3 $39 


H/2 355X.LS,4aSX.56iX.ti.655X . 4WB 34f7M3 1l6fl 

«/? 90 Xn 96 XP, P7S piwi|. 56 57 ^IQ 76.77, PS/1 Pro 3123 

. .JAM 6450903 $89 

f52 90. 913tP, P75 Ptainl 5*. 57, PS/ 1 EiHnhJ, EnfiBil 

»|| P5i/)rt9?l2a.P5/6«!0.... *V(a 6460138 1174 

tm. HMI» 1336 

PS3/3 PISX, IS. 4DSX . . , SMB 6430179 UlS 

P!l?/O'tt-xIBff R . 7-aMIl 445q<i0i 1297 

DiilTBOAXM 2 14MB. S413077 1275 

32 8ITBOAAD6 4.16MB. 34FKil | $pt8 

PS/? 006? I, A3 I ;A61 JM6 645|0« 1108 

P5/IB004I . IMD. 645(a?6 $78 

P5/?«?lll:31l.l2l;32l!061,l6i . 6450379 ^ 


2&6E:30620, 2«.?.S. ?5F iMfl 133131*01 $5.9 

113132*01 1180 

0*4(if*3S65 .. . 113654*011264 

iMiBWixIulr I1?5J4*01 1160 

[l**tp(D ISi-TK; 25E . 4MB II364500 p 1238 

l)«kpra3e6/33/33U86/2S; 

33150.SyrtovTiD 2Me. I IS|44*0I 1108 

SMfi I1A56IO0I 1378 
32MIJ llASiWXUlMSfi 
SysteiTiFHD, DulpiQ....6.5fTEXPBHD W/7MB 116569001 1268 
OmpMt'W .. 2-6M« 139160001 $168 

&«ilpra2e*N,3S6N,366SX/20.20N, PanaH»406c DwipcM . 
iyi«w«iraLr6a>ei129R6000l,fVDSigr<ilMB UflABSOOl 149 
V* 118669001 1S4 

4i9r 118690001 1168 
BhiB l2flB77001 $348 

7jwe 141738001 isa 

SiB 141742001 1315 
. 3MfiMMlL.k Ml683001 $94 

4MBM«Uc Ml 68*001 |L7| 
BMBP4«Ua M16BS001 $318 
16M6 U9330OO1 $68* 

12Mi 1491470011112* 
. EMB 14991 lODl $388 


PruJipD 3/258 212 

MiHfl 4/25,1,4/33.4/5D 


6*50600 189 CB-7»3RiPtT»livii6 


0iiiftT>3/A0.5/66«. 

rhwvnip.PClHHVHr.4aA/33/i6 . ewfi U1685001 1.340 

IhSMB 149320001 1640 
33MS 1491*7001 $I49B 

^uwanraJ/M 
Prolcuil I DO S/60 
PrhltiHl 20004/30. i/66 


Pnalinnl 40004/id. 3/6* 


*9949001 1690 
49912001 $1390 
*9913001 IZ490 
120MB 14991400115600' 


4DI DHi5iC..'-6000| I AMBI DAB, 433d{1ZMfl| $ 4036Ki4Me| IJ?9« 


2Mft SSCTSSe IL2B 
BMB . 3309139 $368 
. BmA 6060370 $338 
606D079 $647 
. 46fl 8IB9D98 $L9ff 

but fii8»99 usa 

1bA« . $840 

4M« D7GP42a $?0fl 
Ml 0701421 $370 
IbMfl. A6661Q9 $S9B 
*Mi1 N/A JIB0 
^ . N/A $310 
2MB 9940804 $108 
07G1B26 i9a 
4M. 070182? naa 

0MB 0701828 1418 
7A* 7W0W $90 
4MB 79f10a0 I1B4 
8-^^ TSflOOl 1358 


rhin^pad 300, ArtArS l"*kD 
r|,|,tl(fHai50,35K WO.PS/Nqii 
rhirvLpadsoci.iiacs.ioka 


C157W . 

ihHiJipdd TOO. TOOC. 720.7KE. 750C 


L[^ l433SX.'l40$X*PSNDtE >02 

L403X.PSNOtE ir/ONlV 


CpniwD4/25CX. 

5L1/M6 . 

$11386 


thi3iA£/2a^ 

O«14p/70. 26,250 


TOSHIBA 


Tig00SE/«/rt IMB 

TlOWiC/li/Xl; 

12000/TJOMSX. .2MB 

QDOOSK/TPOOOII . .4We 

TI20O» 2Mi 

8600 2Nt 

T2t»0Sx£/122ffilWn90OTI850.C 2iw8 


OSOQ. _ 

OlOOf 

13100 SX 


jm ? 

^RCQiQQLypP^ 16 


14400 9XC T64(XJ SX,C. DXC .2MB 


14600.14600,11K0C 
[.3 IVOTSj t47(J0 


/£|5f Memory 


PABIIIU 

PAB332U 

PAIH/U 

PA)i3l4U 

P*631S1J 

PA8306U 

PAB3Q2U 

PftKJOftJ 

PWOOIU 

P«O02U 

wtm 

^6014^ 

P*830ftU 

rxsiiou 

P;A01O7U 

PAflCBA) 

PA03llft) 

PA13I9U 

rA/l37U 

PA2D06U 

PA2007U 

P6330BU 

PA^CKW 

PA2019V 

PATOZOV 

PA20Z1V 

PATOOlU 

PA20a4U 

PA200SU 

pAKJlOU 

PA^eizu 

P62011U 

HA2D14U 

PMIOIU 

PA8304U 

PA6313U 



n Hvtvbesh Memerr 

$188 BMB$35e 16MB $691 

. 2W0 I3P497O0I 

4W6 139490001 1 

AMfi 119499001 J 

4W(5 l46iWOQi 1 

SMB 146621001 $ 

IAMB 146632001 ] 

.. . ive ilozliool 

4Me >10217001 $ 

iMt 118303001 

2MI 1IB3&4001 ] 

4m# I1S3030Q1 t 

... IMS 117081001 

2M# 117081DCQ 

Aut 11708.1-004 1 

.. IIW 121125001 

4M# 1?H?5002 J 

2m I297tfl«l 1 

4MB 1297*9007 J 

(Wll 179769*03 J 

IfiMfl 179/69*04 1 

4rt«l 147337*02 J 

ftMfl 142317*03 1 

IlM/fi 142337004 $ 

., . 4MB 190532*01 3 

SMfi 190597*01 i 
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The Simple 
Connection Behind 
Computers And 
Backpack Tape Drives. 




It's fast, it’s small. It's reliable. It’s incredibly compatible. 


Backpack is the best selling parallel port tape drive 
on the market. We'd like to tell you why. 

With Backpack, tape backup is quick and simple, 
just plug ft into your printer port and H:'s ready to 
use. No hardware conflicts, no slots required. One 
model fits all IBM PCs, compatibles and portables, 
regardless of CPU speed. 

Backpack can store up to 250MB on a tape using 
data compression, is completely QIC80 compatible, 
and reads Q1C40 tapes. With its compact size 

Call toll free 


and 1 Mbps transfer rate. Backpack is the smallest 
and fastest parallel port tape drive you can buy. 

Micro Solutions is dedicated to the perfection 
of backup technology. 

CD-ROM, hard drive, and diskette Backpack 
drives are also available. Call today for ordering 
Information and a dealer nearest you. 

Telephone 815.756.3411 FAX 815756.2928 

K^CroSolutioriS 132 west Uncoil Midway De^^b, IL 601J 5 

800-295-1214 
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The One Name 
Behmd 3 Out Of 4 


Miltiprocessor 


Surprised? 

You shouldn’t be. After ail, Corollary built the world’s tirst multiprocessor PC and developed the first 
shrink-wrapped multiprocessor operating system, SCO MPX. And we invented the C-bus® architecture, 
, the multiprocessor system bus used in 75% of the installed SCO MPX systems. 

Now, Corollary is introducing a new multiprocessor standard, C-bus‘®'n. 
j Licensed by over a half-dozen major system manufacturers, C-bus II offers 
greater performance and memory addressability. 

Corollary’s multiprocessor Pentium™chip systems are available from our 
extensive value-added distributor network. This open systems approach enables 
you to order systems “custom-built” 
jplict 

Remember, real multiprocessor 
computers all have one tiling 
in common — Corollary. 



for your application. CO OLLA .Y 


2802 Kelvin, Irvine, CA92714 

800^33.8-4020 Fax 714-250-4043 In Europe-b32^3-825-37*94 


BRAZIL+55-21^445-2727, CZECHOSLOVAKIA +42-2-311-8885, GERMANY+49-6214-108-168,+49-211-50-840, HUNGABY +36-1-116-9450, ITALY +39-75-500-4625, 
JAMAICA +1-809-929*7395. NORWAY+47-55-299-630, POLAND +48*2-642-5262, RUSSIA+70-95-216-4656, +7-812-218-0450, SAUDI ARABIA+966-1-477-1650 
SOUTH AFRICA +27-11-804-3772, SPAIN +34-1-467-8210. TAIWAN +686-2-717-4518, UNITED ARAB EMIRATES +971-4-221-338 


©1994 Conoltary, Inc. All trademarks and copyrights acknowledged. 

Circle 182 on Inquiry Card (RESELLERS: 183). 










Printer Port Connections Are 
The New Tools Of The Trade. 



nee you discover jusl how easy it is to 
install a backpack CD-ROM drive to your 
computer, you'll never be inconvenienced 
by conventional installation methods again. Just plug 
backpack into your computer and you're ready to go. 
No interface cards, hardware conflicts or expansion 
slots required. Because of its unique printer port 
interface, backpack fits all IBM PC compatibles and 
portables regardless of CPU speed. In addition, a built- 
in audio circuit with both headphone and line output 
lacks allows for connection of sound cards or Hi-Fi. 
You can run thousands of your favorite multimedia 


programs and view Kodak™ Photo CDs too. wiili 
CD-ROM backpack. Compact and versatile, you can 
expect backpack to go wherever you go. bringing with 
you the wealth of information CD-ROM storage makes 
possible. Printer pass-through is included. Tape drive, 
hard drive and diskette backpack drives are also avail¬ 
able. Call today for ordering 
information 
and a dealer 
nearest 
you, 

CD-ROM Drive 




MicraSolutians 

132 W. Lincoln Hwy, Dekall). Illinois 60115 Teleptione B15.756.3411 Fax 815.756.2928 
Call Toll Free 800.295,1214 



PhiJloCDflyinibdl 
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AutoBoot Commander"' 


Control up to 96 file servers with just 1 
keyboard, monitor and mouse! 


• Supports all 100% IBM compatible computers 

• New KeyScan™ feature for keyboard-controlled scanning 

• Built-in support for both PS/2-style and serial mice 

• Add a second control center up to 150 feet away 

• AutoBoot™ feature boots computers without 
operator intervention 

• Each r»/Mri+r/-klc? O +/*\ Q Dr'c ■ 

cascac 



For Macintosh support, ask 

about our new Mediator™ for Macintosh! 


Cybex Corporation 

4912 Research Drive • Huntsville, AL 35805 USA 


(205) 430-4000 • FAX (205) 430-4030 



CyBEX” 


iBM IS a registered trademark of International Business Machines Corporation. Macintosh Is a registered trademark of Apple Computer. Inc. 

Dealer Program Available Made in USA 


Circle 163 on Inquiry Card (RESELLERS: 164). 






















AST 

PowwEik 4/2S$l 

I6MI„. 

Powwliec 3/2SSI, 3/2S$l-C El <MB 

PrcMiiM Ex«t 2M, 3S6SX/20,2S. 25C 4MB 
Brovo Nl 486 4IU 

I6IM_ 

Compaq 

iKViAm 4MI 


gm CMnrl*486 

CmIwi 3/20,3/25,3/2Sc 
CmIwi 4/25 tirtei 


in 3865/20 

SH Qi'* 

ITE lit« 20; 25; 25<, 25« 


in Ur« 4/25< 

IBM 

m PS/2 a57$X on4 TtihkPo^ 700, 
700c, 720, 720*, 755 

TlnkPii4 710T 

N51 HtitMk (Alt) 

140SX, N33SX, PS/lteU 182 
140SX. PS/Note 182 

NEC 

WH INtralilt Ven« (ol mciek) 


4MB 
BMB.. 
4MB .. 
BMB .. 


4MI. 
8MB.. 
liMI. 
4MB . 
BMB.. 


BMB .. 
I6M. 


IBMIOJVl 

Ullralllt III SI/2K 2MI ^ 


UilnillleSl/20,Sl/20P 


2MI 


SIIO 
- S275 
5I7S 
5365 
5140 
_$30» 
5167 
_.S3I5 
-..SIBO 
S3I5 
_S200 
,.. 5350 
_S725 

.5180 

_.5330 

..... 537? 

. 5485 

5175 
5325 
..57? 

- 5175 
... 5175 
531? 

5170 

5349 

SAT? 

SB5 

5279 

585 

5279 

5179 


||p|T3400 

T4400,T6400(alflMMs] 

^|| T1900, T4S60, T4600. T4700 (oIimMI 
T5400,T5200;T5200CT8S00 

Zenith 

Z No«« 3201 320U, 3251,3251c 

W ZNota 425 Stries 
Z Sf«l 4205, 4255 
MntmPwt 38651, SIC SU 
_ NbtttrtPwl 3865X 


16MB 


.5165 

...5145 
...5389 

.5819 

4IIB _ 5165 

SMB 535? 

4MB .5179 

16MB_5675 

BMIaivi 534? 

lAMBiun 559? 
2MB. . 59? 

2MB__595 

BMB .532? 

BMB (11VI 536? 

4MB_518? 

2MB. 585 

2MB_585 

4111_515? 

IM8_ 536? 


PraSfMd 286, 3865X/U 4MB 

Texas Instruments 

TrovcMctt 3000 (ol mmUs) 2MB _57? 

mi TrovalMale 4000 (ol nwMi) 4MB .5185 

_ I6MI_Sl.ll? 


SIMMS 


1x9 ^37 

4x9 . ^134 

1x36 .... $145 
2x36 .... $304 


li?70m(9i6Ml«Mli 
5l2Ki36-7lk6(2MB]_ 


2i 36-70n(8Mfi) _ 
4i 36-70b(I6MB| . 


538 
..575 
-5145 
. 5304 


PreiMiia 

^ 4MB 501159 001 
Bravo 3/25t 
7MB 500710 004 


AST 

..5159 BMB 5011594107 . 5349 


589 BMI 500124 002 . 5308 
AAvomogil 3865X/20; 25, AdvaatooM Pro SX/2S, Brovo 3/33i 

7MB 500967 001 . 579 m 500962 002 5274 

^ 0 ^ Pro 4860X/33; 5X/25, Brovo U 4/2St; 33; 33v 

7MB 500987 001 ...._»1 4MB 500987 002 . 5155 

Pr«iAaia 386/25; 33; 33T, Pronwni II386SX/I6; 20; 25 

IMB 500780 003,002 ..545 

Advoalngi) 486/25; 33; 33p; 5X20, Brma 4/33; 486/25; 
Proiniaii 4/25; 33TE, Strvor 5E 4/33 
2MB 500718 004 780 005 579 

Advi«ta|t4 486/25; 33; iif; 5X20, Ptwor PreadMi 3/33, 
4/33; 33t; SOd; 66d. PrtMlMn 386/33n. 486/25; C 2Sn; 
33; 33E; 33n. PrmlMi 0 386/25; 33, 486/33, 4865X/20 
Prcmiam Servtr 5E 4/33 

4MB 5007BIMI04 ... 5188 BMB 5007804101 5339 

Compaq 

PraUnea 3/25i; 3/25ii 


2MI I4173B-OOI 

. $86 

BMI 

1417424101 

5308 

1 PreUnee4/2S«, 4/33,4/50 




IMI 141682 001 

. 542 

2MB 

141613-001. 

-580 

4MI I4I6I4 00I 

SI 74 

IMi 

UI6IS4I0I 

S346 

DttkPra 386-20, 25 





4MI 1131324)01 

-...5190 

4MB 

1136454101 

523? 

DttkPra 386i/)6 





4MI 112534-001 

.5190 

4MI 

113634 001 

5239 


DvtkPro 3/2% 3314/250; 331661286N; 386M; 3865X/20; 

SKf* j - - - 


' 20N,Svs4MPra IT Stria 
PortoUt 4B6c. M Soria 

2MB 11868? 001_ 

4MB 118690001 5174 


_57? 

112877 001 . 5346 

ProSifnia PC Sorvtr 486/33; DX2/66 
16MB I4932O4I0I 561? 

DttkPra 386-33, 486-33, SrtiMiPra 
7MB 115144001 594 BMB 116561 001.5359 

Dell 

Pawer Dcsktof 32SD; P, 3330,333P, 433P, 486P, 4860 

4MB 310 2507 . 5174 

PowtrllM Wwkstalloa 420; 425; 433; 450; 450DE/^ 466DE 

7M8 310 2466 . 579 BMB 310 2468 _ 5346 

WH PowtrlkiB Wofkitalioa 420; 425; 433; 450; 4505EA 4665E 

37MB W 310 2630 ......51,199 

Ptrfomiance T, 1, A M series 

4MI 310 3315 _5174 16MB 310-3317 5619 

Hewlett-Packard 

Vectra 05/165; 20PC KS/20; 2IK; 25, 2SC 

4MB la D1542orl642A.-.__5177 

Vidro 386/16N, 386/20N, 386/25N PC 

2MB 02406A .589 BMI 02404A.. 5308 

Vidro 486PC- 25T; 33T; 486t/20; 4/25M; 33N; 50H; 66N 

2MB 023BU.580 BMB 02152A. 5346 

Vidro 386/25; 486/25U; 486/33U; 486/54K); 486/66U 

2MB 02381A .580 BMB 07152A_ 5346 

Vidro 386/33lt 33Ni 

2MB 027146 _ 598 BMI 0271SA. 5308 


WH AM8RA blorprise 386, Horilo 386, Spdiiro 386 (ol owdils) 
2MI N/A —. 594 IMB 8/A. 532? 

CH AM8RA EolirprlM 486, Hordht 486, Sprkito 486 (oR OMdiit) 

4MI R/A ..5195 I6MI R/A .565? 

P5/I 286, 3865X 

2M8 92f9935 . 57? 

4MI 97(9694 515? 

PS/1 Coosollotil, Essmtioi Eipod ondih x43, «44, 
PS/VoioefoM dl oioAels iicipl Css series 

4MB 9649290 . ...5174 

PS/I CoBSoltont, Essooriol Espirl omAiIs s76 

lAMIDi 96f92?l.5615 

PS/2 25/286, 30/286, menwry aioftm 1497259 
7MIKil 30(5360 __ 575 

PS/2 3S5X; 15,405X. 50Z, SS5X; IS, 6S5X; IS, 70, XSlelioo 
2MI 6450604 . 510 

P5/2 70'A2I; A61; 821; 161, P5/1 CmsuMooI, Essenliol 
Exfirt models ill, s)3, s)4, PS^oieopoiot Css serlM 
2MI 6450601 580 

P5/2 3SSX; IS, 40SX, 5S5X; IS, 6S5X; 15, XStoHen, PS/ 
Voleepcim Css series, odoptor beard 34(3011 or 34(3077 

4MB 34(2933 or 17(9977 ....5174 

PS/2 3SSX; IS, 40SX, PS/Vdoepeliil Ux series 

BMB 645012? _ 5346 

PS/2 90 XP, 95 XP, P7S (poinl, 56, $7 (d), PS/1 Pro *2123 

2MB 6450902 . SBO 

PS/2 90 XP, 95 XP, P75 (pairs), 56, 57 (oM), 

PS/t Ceosiitaol, bseotial Expert models ill, slS, sl4, 
PS/1 Pro M2123 

4MI 6450128 . 5174 

BMI 6450130 5346 

Expoosioa beards (or 50, SOZ, 55SX, 60, 65SX 
2IMIo/2Ma 1497759 5159 

NEC 

I Image 425, 433, 466 

4MI 41(112(102_5174 

t6MI 410 12003 5619 

Reody 425,433 

4MB R/A 5174 

I6MI R/A. 561? 


PovrerlAoti 286/12; 5X/16, SX/20 
TMIKil OP4108I03 - 

PoworMoti 5X/20 

TMICPUOpgiodi OP 4108101_ 

2MI bp Board 0P41I)-8I024|1I»„ 

Zenith 

Z-Server 42551, 433DC 4SOOE 

4MI ME-432 _ 

BMI ME 102 

ZiallbZ-3S6/20;25;33,33E 
IMi ZA380OM( 

4MI taTBOOMI... 

ZeoHb Z-386SX/20, 2861P4, Z-IS 
TMIKil Z605-1 . 


Increase Windows & 
06/2 Performance! 
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16MB 
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These two upcralinK rmvironments run most 
applications satisfactorily with SMB, but in the 
lanR run t6MB is rccummendcd 

■ Memory allows Witukrus & ()S/2 to run feuer 

■ Rnlum ynur system's need tn icccss the hard disk 

■ Utilize niimetxrus & cxicmivc eppliciiMHu »i the 
Mttic lime 

* Thii JitftLiyi thr arnmnl nf mtmtn it taket tii 

run Wtmdnwi & OS/2 tppiuvlHtm mirr effiaeptiy 


REMOVABLE STORAGE 


FEATURINQ 


PERSOIMAL COIVIPUTER IVIEIVIORY 



REBdlOVABLE MARD 
DISK DRIVES 

KJta Irrelude: Ortvo, Interface. 1 Cartridge & dofcworol 
[hive Intornol Cxtenial Parallel 

I0SMI,15_-52??_5462 _ 5401 

270MB. 1$ . -547? . 5695 560? 

lnlafai(atdaalfidMy 

(OrtvM & Cartridpes may be purchaaad eeparotety) 

CARTRIDGES 

105MI. 559 270MI . 51? 


■ 100% GUARANTEED 

Memon' GuarantetMj - 100% 
Conipatible in form, fit & function 

■ UFETIIME WARRAISTV 
On all Paragon Memory Products 

R EASV TO INSTALL 
All products u.ser in.stallable, 
in.stallation instructions included 
with most rnemorv products 

■ FREE SUPPORT 
Free technical support & direct dial 
lin es for immediate response 

■ SPECIAL PRICING 
Government & educational pricing, 
special volume pricing 

IB PLUS . . . 

Overnight deliver}' available 
No surcharge on credit cards 
Corporate PO's, APO/FPOS welcome 

DON'T SETTLE 
FOR LERRI 



^pi At MOt 

TOIL FREI FROM USX & CANADX 


CPU UPGRADESN600-458-9866 
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INTI RNATIONAl OR DERS 
FAX ORDERS 


714-448-7750 


714-448-7750 


BUSINESS HOURSs 

Monday - Fridoy, 7ani*5pm, P.S.T. 
Saturday, 9ani-3pni, Orders Only 
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MAIL OR FAX ORDERS TO: 

First Source Inlernutionat Inc. 

7 Journey •AlisoVleio.CA 92656 
CompuServe Address: 75151,2421 

Ow OacancRnlttcaHmainL Vt.«llyi4|ndnMr66(fi«iiii:(if«Mt 
fnAMtalM KimdlWmfvdnmoiAm T„«, | (wanan; Ddittn iwhit 
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maefavi hi FnaM daya m mmUiiti h Uuii Oaiimhi iifanaim IIMI 
MaAa'iravMdnadnlaai.dMaMatwiMlaMrurankvuitan U«MQf«d. 

w a dim ir tmabwaiilaFNnaaa ia i ci (wklLLkriHidnl 
N laai mdDtun mar rang niy M da 

dwimt Ahb oed mMA; «t 1^ It ita*|i vtl 

atiiiu f acbn i r-ndlaltatilakrriWiirt 


Circle 168 on Inquiry Card (RESELLERS: 169). 







































































































































SCSI Disk Array Subsystems 


hdustrial-StFength RAID 


from IIDPT 


^Award-winninii fiiy-inlegpiiled R/UD crnlmllers 
and storage sdBysienB naihf to Pun (M 


© 

SmarlRAID 

Controllers 


Three high-performaiice models 
to choose 

ISlEISL\aiKiPa 

Use with >our drives, or with DPT’s 
SmariRMb subsystem 
• Temperatiue and vollajje monhor of 
sener cabinet 

;^-on modules for support of up 
to 21 SCSI devices 


o- 

Slotage 

Salsystenis 


Flexible ston^ options. 

^ to 12.6 GB per cabinet 
Choose from Thwer or 
Bentonal Storage Cabinet 
Hot swap drives, power supplies 
andfims 

Temperature and voltage monitoring 
• .Arrays can span any number of 
cabinets 




fSSBBBSKStSSSSB 

*!31^C!riwMT>TgggBSpfTOrB?ffWRi 


^ storage Maaager saltware sets a aew 
staadardlerstarageanaaieiieit! 

Easy RAID setup and maintenance 
Online diagnostics and I/O load analysis 
Device discovery and inventory 
Optional communications podcage for 
remote monitoring aixl maintenance 
- Event logging and broadcasting, 
via terminal, pager or fox 


The leader in high-performance SCSI technolc^ introduces a new line of powerful RMD controllers and subsystems — SmarlRAID from DPT. 
Start witli DPTs award-winning aching and RAID capabilities built into our SmartRAID controllers. Use them with any hard drive to build 
RAID 0,1 and 5 arrays, or use them with frilly ECC-protected SmartRAID cabinets and drives for increased fault-tolerance and ease-of-use. 
DPT Stor^ Manager software, included with all controllers, makes RAID setup and maintenance as simple as point-and-click. 

1 - 800 - 322-4378 

Call today for more information about SmartR^ID and other high-performance SCSI products from DPT. 


Finalist 


NetVVbrv 
Tested and 
Approved 


Circle 166 on Inquiry Card (RESELLERS: 167). 

Distributed Processii^ Technology • 140 Candace Drive, Maitland, FL 32751 * USA • Phone (407)830-5522 • SalesFax (407)260-6690 • FAX (407)260-5366 
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I3M3 ai’ IDE 


U2e9l 

M2t03 

M291S 

U29M 


1.2QB 

10MS 

33’ 

SCSI 

575 

S«0MB 

85M$ 

35' 

sea 

CAL 

2 IK 

103US 

35’ 

SCSI 

CNL 

2.168 

NS 

35* 

sea 

CNi 

31QB 

105WS 

35 

sea 

CAL 


TEAC 

1.44MB 

1,2M8 ..46 

DUAL F10F>F^ 1 44 & U . ... M 


CD ROM BUNDLES 


MLIIIIMV lOGS ISMS SCSi-IV 

MC2217AV i;G8 IOMS SCRAV 

MC4221AV 2.0G8 ISMS $CD-AV M'j& 

MClOTSAV l.OGS HMS XSlIV MS3 

MC3Z4MV 4 361 tSMS SCStAV 73SB 

MClOtUV 8.168 10MS SCSMV 



150S 

ISIS 

ISK 

1542C7 

1WC4 

tS70 

2640 

2742 

274ZVI 

2B42-Vt 

APA-460 


COFFOMIMBSCSFCM KB... 173 

16M5A-aS>2Krr _ bo 

16BJ7Htti2raW - -.114 

B«i Masttr Co«uil«ie Ail...210 

BinIMi CoMKHw/CofUSCSl 314 

tSA-SCSl A(^ KIT.216 

FWAST SCSI WT___.284 

EISA KIT. t4H0l .. 114 

FAST WIDE SCSI CARO .SS4 

Fail SCSI-BVESA. .23t 

SBffl SCSI PCMCIA SCCSI Catt...2tl 


FS16 I.SGSTAPEIMT/EXt . 

4200 268 TAPE INT/EKT. 

4200C 468 TAPE IHT/EXT 
8204 2.568 TAPE iNT/tXT 
8200 2.5GB TAPE INT/EXT. 

8505 568 TAPE INT/EX1 . ...2. 

8500 10GB TAPE INT/EXT . 

AUTOCHARGER 4808 TAPE EXT 

5 PACK TAPES FOR FS16 . 

S PACK TAPES FOR FSIOG .. 


.879!W4t 

...849.-^*^ 

OiBi'I.OTS 


A-1.6 


4W1.799 
.OBB.'ZMEI 
.29ac %io 
5.535 

.1W 

_.t[l 


Gfaphle ISA 1MB HG210..„ ..Iff 

Graphrtt Pww ISA (MB PG3K) 2S 

QrepMe F>o»«4 VLO 1 MB POSO __35 

Qa«)FVUl Piwer ISA 2MB PCM20 _ 32 

GfJOMo F»owor VLB 2MB F>G720 _.,82 

Dynamite Power 2Me ISA/VLB .CAt 

Qnjjjhrte Powef pa IMB^MB. 229(32 


IIVUDEIC 


f-MECM 


TOSHIBA 


KOiaOW OMIB/I KM WMIUMT ON zr 


PLEXTOR 


rwTMTiKW- injmwMRtNn 


15FyE 25' 
k(K2224FC rviMB ISMS 2.5' OE 

»OOie2S8 25BMB ISMS 2i’ DE 

U(232fiFC M!MB 15M5 2i‘ DE 

IK2428FC 524MD ISMS 25' DC 


TOSHIBA 


KT445S VESA UcR Bui KK 8280 

KT54SKT BisMtsiv Fast See iTi 

ICTB74TAA EFSAFUSCSIM . 379 

KTTSr DEISAWDESCMOFFEHTN.. SeS 

KT7$7 SaSAWDESCSlFSINGLES) 375 

KT946CPCI FartSCa .»8 


CFA2iaA 

21';mb 

t4MS 

o! r 

OE 

1194 

CFA4» 

47QMB 

IMS 

j tl 1' 

BE 

.>1)9 

CFASlOA 

SiOMB 

ITMS 

an- 

BE 

«8 

CP540P 

aOMB 

ITMS 

3.5' r 

K8I 

JM 

CFABtOA 

BtOMB 

tOMS 

SS’I’ 

BE 

TOO 

CPtOEDS 

IMB 

6WS 

35’r 

SCSI 

)4H 

CI'ICMW 

1066 


FAST NIDI 

SCSI 

!1X 

CFAtOlOA 

1.0866 

10MS 

ar r 

at 

566 

CfP2l» 

21KB 

10MS 

15' 

SCSI 



IBNHDN52Q 5.^ 


DE 

DE 

lot 


l»4 

374 

524 


CHINON 


(^Seagate 


435 DOUBLE SPEED w/sca 8 INTERNAL 8248 
WITH sea INTERFACE MTERMIL US 

535 DOUBLE SPEED W/SCa I EXTERNAL 3S9 
WITH sea tNTCtYACEEXTLWL. . 415 


TT30 B-BttWSCaWOFWS_SG6 

7348 PanMPorlbSCSPtui._-l4l» 

T35I PanMPortbSCapiuttnmc .... 196 


icmvQS Te«250 MirnU Biflc . .. tK? 

I«nni Tim 250 MtMisr HiH-8e4lM . '85 

BERRMllll S »' 90MB CART ^0 Of 
BERNOUIUJ POWERED 60 OR WCART. ... 145 
BERMXIIIU POWERED MUlTIOlSK tSO OR 485 

rSS% HEWLETT 
WjKM PACKARD 

35470A 2 868 TAPE INI/EXT . tSSS'B/S 

354I0A 4 8SB TAPE INT/EXT .2M.T ,0T5 

CT533A 4-1668 TAPE INT.(EXT im'1.39B 

4MM 90MM OAT CAftt (1/5 PK) ..IKi«k 

3 5*-5.25'CONVERSION KIT,. 

MicroSolutions 


Fahrenheit 4280 

Ru» VLB 1MB ...It 

C«»mVLBIMB.. 
Kelvin 64 1MB VLB.. 

ORCHID CMaH*VLa2MB_„ 


GENOA 


05CIO-16MmooCOlOfVaAISA- 

8800 VWoce VLBW Qraphici KO.-.-. 

BSOO-26 VL-Bus (1A1B Emsr^bis lo 2MB) 

8900VL PtwnlOfti 321 ^... 

8900PCI Phertom 321 2MB... 


19 


SPEED PARALLEL PORT CO ROM ORtVE.. 83» 
250 TAPE DRIVE (Rsq. min DOS 30) 


INTEL PENTIUM 
MOTHERBOARDS 



l2tM8 

128MB 

2taMB 

340MB 


16M8 

T6MS 

I6MS 

16MS 



Quantum' 


GLS258AT 256Mfl 16MS U45 

DIS2565 256Me l«MS U 


0082S12W tOSGS S.GMS LP35 1/84 

(I664W 2 0468 9US 3 5 '134 

(I6&4ESH 4 2SOa IT MS FH 


227W. IOt.FDmP/iai16_..-_t25 

2277VlVl-«usCac1««OC(Ult8l6M8U 129 

ZTSOPCPCMOE_ 29 

2280 D6fD/115W1 fi..19 

2290 EISA IIJE32-Brt_ 117 

327CV19CS1-2VI-BUSFOOHCO_99 

32«AS8C3-Z<4-fOO_ 96 

329CIASEISA9CSP2M-FOQ_338 

62tt-WESa24MBPS _ _11« 

CD-ROM K4SCa-28B«_____ 


Now with Winitowi Soltwan.. 
DISKETTE DRIVE 1 2, 5,25 
iRMUirtOmin DOS 2.0) .. 
OfWETTE DRIVE 1.4. 3,5 
(fleauirrt min. DOS 70). .. 
HARODRIVE 340 
(RMuiridmin DOS 30) . . 
21 FliW DHTVf . 


PREliERE «0H2 PENTILIM 4PCI256K. 
PREMERE eOFtf PENHUM 4PCI2S6K, 

PLATO PM 90UHZ PENTIIM NEPTUNE 2»K.. 


i 


PROCESSOR UPGRADES 


FUTBirKW-ZTEUWMRMTY 

5TIWMN.0NP0INTES/irR.MI 


I REMOVABLES/OPTICALS 


(^Seagate 



iny 


20 POSCSiHo8;A4(n.r.Sw WMiSCS)-3 


t2US 35xr 
340MII t2MS 3SXt' 

540MB I2M5 35X1’ 

270M8 i2klS 35X1' 

3«A« I2MS 3 Sir 

5«MB I2MS 3SXT’ 

I CCB 85M8 ISXt' 

I.4G6 65MS 3i* 

2106 65MS Sr 



FACTORY NEW- 2 FUU WARRANn 
mSK DRIVES FOR POWER USCRS 

cipvu' lUHi; B'jVi. 3 5' scaa moo 

DSP32I0 21G!i S.SMS ir SCSIS UQO 

05P5300 3568 12M$ 5.25’ SCSM tWO 

l)SP5350 3 561) I2MS 525’ SCSI-8 22B 


FACTORY NEW- 2 YEAR WARRANTY 

.'3-Iti 545MB UVS> 3.5X1' DE 

ttw 

r«lT540A 

540M6 

H.5US 

BE 

»45 

MXT540S 

54CMB 

B5KS 

SCSI 

S45 

7548A 

S4CMB 

12US is’xr 

OE 

2H 

DR3406 

345M6 

MOaiiMAX 

OEItiH 

250 

DRMOe 

S40MB 

MOAE MAX 

OErtii 

2K 

DR3410 

106MS 

MOBLEMAX 

PCMQA 

180 


SYQUEST 

RERIOVABU CARTRIDGE DRIVES 

80555 44M0lMEHN«,'FXrERNAL USitSBO 

9051 IOC 88MB C INTERNAl.tXTERNAL 396 

SaMB C EXTERNAL W;CART & CABLES 4K0 

9a3l05A106MSMTERNN.IDE ?'J^ 

EO3105S tOSMB SCa . 316 

IOGUB EXTERNAL WXARF . 42S 

270Me NTERNALiEXTERNAt. FOR PC . 45578!) 

270MB EXT. FOR MACINTDSH 595 

270M6CARiaNGL£S'5F9CK 88)405 

CARTS. 44Ma'B8MBTQ5MB UDMB 

5200 200MBINTERNAL . .. 406 

5200 200MB EXTERNAL W)CART ^ 

MAXOPTIX 

T-DR A T.36B REWRnABU OPTICAL DRIVES 

TAHITI MM 1MB MIlRNAL'EXnHIrAI UXi)WZA;'4 

TAHB m 4MB WTTmXL'f XTTRNAl 2JBIV2.56!! 

I T 35S CARTRIDGE GLAS&POy ' ^ V» 

HEWLETT 
PACKARD 
1-6S & U6B REWimiU OPTICAL DRIVES 

Ciri6I V3G8INtERNALtXTtRfiAL , , 

1JGBOR650NBCATTHID&E. . ... 145 

2008 (Cl tOQAI.EXT JUKE BGK . 49S6 

FUjfTSU 

REWRnABLE EXTERNAL OPTICAL DRIVES 

?iaMB 3 S' optical DV.E IfHERNAL , . ., $7M 

230MB 3 5* optical DRIVE EXTERNAL Wi'CAHT . OH 
23QMB CARTRC'GE ..T-PACK S69 S-PACK 81 


5T31200W l.flSGB 9M8 35' S/W 

ST12SS0W M3GB BMS 35* CAU 

8TI51S0W 4.2968 BMS 36' CALL 


SCSI ACCESSORIES 


HARD DRIVE EXTERNAL CABUS 

CEHTRCMCSMruSCaA. 

CEHTB0NFCS5D ID MAC 25-PIN 
CENTRONICS SO TO CENTRONICS . 
CENTRONICS SO TO CENTHONHTS SO 6n 
CENTROfflCS 50 TD CENTRONICS 50 3FT 
CENTRONICS TO 06-50 
08-50 TO sea 6 
06-50 TO De-50 
sca-iTDSca4 . 

FAST WOE sea II TO CENTRO»JCS 
NARBIRIVEINTBINAL CABLES 
sea SO-PIN RIBBON 3 CONNS. 2 OEVK^E 
sea S04TN RIBBON 4 CONNS 3 DEVCE 
sea SO-PIN RIBBON 5 CONNS 4 DEVICE 
8CaSO4>tNWB0ON8CONNS 7DCVCE 

DE404NNROBON3CONNS. 

floppy AIDE CABLES Sn. 


s 

logic 

fai! SCSI EISA . _5260 

Ful SCSI ISA. 146 

Fut sea VESA LOOM IM 199 

Pill sea PCI _ 

c 

iuima 


SlWillh24Vl8 IMB ...3219 

SiHlIh ProVLBIMO .-.-.219 

S4e«nhProVLBZMB._™. .281^ 

Viper VLB 2MB 


INTEL OVER DRIVE UPQRAOES 

486OX.'SX?0.'?5 Mill 0'1> SOCKET _ 

4e60X‘SX33wtma'DS0CKL-1 - 

4880X/SX2SweKHilO)D SOCKET _ 

4860X'SX33wVMulGf0 SOCKET _ 


COLORADO 

.MEMORY SV S'lTiMS 

25<|MB COJUMBO 250 - $^65 

Trikkat ?5(1MB CDJT2D .333 

2120 CARTS SNG/SPK .IWBB 

2120 CARTS 080 SNG/SPK.21 >'99 


SpeadatarPfoVLB. 

8laaNh32VLB 2MB. . .. 
Sfeallh32 2MBPCt 
Sleallh64VLB2MB ... 

S4ealth64Pa2MB.. 

Viper Pa2M8. 


.—109 

.»1» 

. 211 
_329 


Cyrix 


CYRIX 388 TO 481 UPDRAOES 

seesx-ie 20 tyMema use C}i4d6Rx2-«0 ..t 
3860X-ie 20 syelams use Cx486Fb(2-33.... 
38SOX-20 20 eystoirs use Ci(4a6Ri2-40.... 
3860X-25 25 syttsma use Cx4B6Rii2-50.... 
38eOX-33 33 syatemsuse 0x486(^2-66.... 


M 2120 CARTS 080 SNG/SPK 

30 


SCSI-IDE 

CONTROLLERS 


TipeSlor 25QMB MtamI A250._...lt49 

T^lor 250MB Eat. Par. A250ep . UO 
C2150S 250MB DC6000. 

6MB.'M(N. BARE INT/EXT ...339/436 
C2525S 52SMBDC50Q0. 

IIMB'VIN. BARE INT/fXT 4119/569 
C4320 268 OAT. 

ITMB/MIN- BARE INT/tXT._..799/IBfi 

C4340 4-BGS TURBO OAT 
BBMB.IAIN. BARE INT/tXT . 699/1.069 


LVL 10.1M0 ISAh/LB . 

LVL 11.2MB ISAiVLfl _349049 

LVl 12.3MB iSAVLfl _.429M29 

LVL 14.4MB tSAiVLfl __87OT79 

GXE64 PO 1MB/2MB . I7OT49 

GXE«4VLB1MB.'2MB ... 175.249 

OXE64PtoF»CI.. 


CASES 


DESKTOP CASE. 230 w<)x)wer wpply .. 

MINI TOWER. 230 w,'power supply - 

Mro TOWER, 230 wi'powar supjiy- 

FULL TGWER, 250 vwpower supply 
SUPER TGWER, 300 »vpow« suppV 




Oi 


CPU FANS 


Gnsihics Wonder VLB 1MB .S154 

Graphics Pro Turtx) 2MB VLB... ..379 

Graphics Pro Turtio 2MB PQ -479 

Graphics Utn Pro 2MB VLB _279 

Graphics URra Pro PO 2MB _3SO 


488 CPU __ 

P-BOCPU .. 

P-66 CPU_ 

P-90 .. 


nmuDOMAiN 


^>NangOAT. BDCO 


KEYBOARDS 


TMC-1660SVP SCa-2 w/Cible 4 Dnven . Itm 

TMC-1683SVP SCSI-ZTOO Cabia'Ohvtrs .114 

TMC-ZBOOEXSVP Flit 5Ca-2 EGA ..714 


ParMH Purl TACO.. ^ .. . .. .1319 

3160 2.06fl TAPE TAPE Un.OT . ..9W1096 

3268 4-8G4 TAPE TAPE MTjEXT ... .1899/1,199 

34M0X 4 661 TAPE TAPE INT'EXT ..116511288 


Voyager 1MB VL-Bus. 125 

Voyager 2MB VL-Bus _195 

SifeAPI PO SuxrX VGA 1MB 125 


FOCUS 2001 W/COVEH.. 


FOCUS 7000 KEYTRACK. 

FOCUS 6000 W/CALC ..„. 

FOCUS 9000 PRG .. 


MTOi 


fmas uc xaiumir> miiKr ’o chmci oxn* lau om i am mmw oata him um jHmw h.ki. na ii 2 i£ m i-i:< ccc wd uk > 

BKunNBtxni mu <EMnnuirvsusTu iuanE««iTiKDC«nuous«irir{jME»w*{Dansuuta> r:T7/rttA^a«i 'r.v«tii.'uritr( n rt iiCM-:>:• 

IMW CKiGM OlaMurn ammu 'rtu ■ mlid Ammowi. menus omm uu me tawestnee lu wm mc -eijiau. iv^ i:; mc- triumi a 

cmrMAr r»m*firscoiMC3«tci i(rk«afaii(eoMUM4(«)«rMeM«CQ«{iriwwaKu'i..<f'--■ •^.’Zmrwivvr.ctSikri •ic:£r.s:'Sfc-'FEnuMYE 

k^M UBNUaLIHCM«E]aaTe31liaML£ UOUINCSeill.r«nMt»Un8»IKIIQtMO««USfBM£i..£^* ^r.TTr-Vnrii nr « 

ons*u.eMWUiK(<i«mtwMoe<xawT«s*aa)iUNH-ri>o6m*wc«.e«iietwrt>eir)aMi(»icrvr rci«Kt>^'friF%vi'.i?frntt£r 

Mi«aiiMBKriirwnaciMrairMUMiiir!:o*w«o»*..uie[iM)«rnoiiucnMETHMP4Art AuTni:TyiF^tF~ri€f-^0'£Fi:iarTt>.-^!Fc;rs';:«w;c:. tuvun 


FMO 

_ _ _ _ , _______ LTirmewMirt tictPT II Mr WMWWTT wens *«o PS niMitr-r.i-rr;. -ti-t 

RXBwSKnfRMnSMNSmMrt OlJl WOWAJS c«?i«xu^.o*o»Lw«»«<it4icercx4lx>(M«(r.cr«n(et«M«urraii.i«H{rowfRLHe«)wuiJiir-.i-:r€;«iiti.i£OfuT£D rft<cEi'.uCT.vkT£{rr?iDcu’.:<:«’' 

^mWm^9WmmmEW mMSrn VrSTK/ rmrnmm^NMmPmgMmmmmM rSm mSPmUmP tiiMCH«i«EF<airnewMM( KScnii«nrMM«ritMeAKrwMiurunu«iiaRMMEitUd.iiMi«i.iccri;-.-xnt«>turwi>'.zr>:it MrcaiHrneiaiiiiTTKiccErr' 


Circle 179 on Inquiry Card. 





























































































































































































Watch your productivity SOAR! 

With VM/386 version 3. l you will reach new heights in productivity. VM/386 
is an multiple award winning Multiuser/Multitasking DOS product that allows a 
single host 386/486/Pentium PC host to act as a true Multiuser and/or 
MultiTasking server. The SingleUser version allows the host PC to run multiple 
applications at the same time. The user has complete control over their 
operating environmertt. Since VM/386 versior'i 3. i supports Windows 3. l and 
DPMI programs it also supports standard DOS applications. You may run 
windows in one session while running a DOS communications program in 
another session. 


Included free with all versions of VM/386 is Netpak which allows all sessions 
access to Nov'^ell, other networks, CD-ROMs, and other devices. 

The Multiuser version includes all of the capabilities of Single User and 
enables up to 32 users to share a single host PC. The users can be local or 
remote, serial terminals, graphic stations, or PC's ail sharing the processing 
power and peripherals of the host computer. Applications can run up to lo 
times faster than on a Local Area Network. Other features include; 


■ Remote Management 

■ Taje MultiTasking for all 

users 

■ No hard di.sk reformatting 

■ Simple Installation 

■ Local or Remote 
capabilities 


■ Uses MS/PC DOS 

■ Free Terminal Emulator 
with multiu.scr version 

■ Increased perft)rmance 

■ Connectivity support 

■ Low Maintenance 


■ Low Cost 

■ Printer Sharing 

■ Hard Disk Sliaring 

■ Modem/Fax Sharing 

■ CD-ROM Sharing 

■ Other Periptieral Sliaring 


With more than tens of thousands of installations world wide VM/386 has 
become a market leader in Multitasking/Multiuser solutions. Applications 
include: process control, manufacturing control, Retail Point of Sale, 
Accounting, Wordprocessing, Database, Bulleton Boards, Automotive, Video 
Store, Restaurant, Software Development, insurance. Medical, Dental Office, 
General Business. Remote Access, and many more. For more information on 
VM/386 or the dealer nearest you please contact us at: 




iGC, inc. 

180 Grosser) Avenue 

Elk Grove Village. IL 60007 

U.S.A. 


Phone (708) 364-9200 
U.S. Sales (800) 866-5597 
Fax (708) 593-2790 
BBS(708)593-2789 


Circle ISS on Inquiry Card (RESELLERS: 167). 











IBM 

NEW RELEASE 

IBM PC 3DD SERIES.CALL 

500MH-100MHZ PROCESSORS, vlbtn pcJ 64-8fl video, 
multimebia models. 

IBM PC 7 DD SERIES. . CAa 

MMHZ-IOCMHz prKBSSors, with ISA OR PCt DR WICA 
architecture, Smti 64-bit Video card, Business Audion. Plug & Play. 

IBM PCI SERVER 500. CALL 

90MHZ processors, non array or array modeis, Wvk SCSI or 
Wi-de Array SCSI controllers, CD rom drives, 22 drive bays! 

THINKPAD 755C .CAU 

THINKPAD 7S5CS.CALL 

THINKPAD 765CF.CALL 

THINKPAD 755CD.CALL 

AIL PS/2 COMPUTERS & PS/2 SERVER are also airaliable 


THINKPAD 380CS 


THINKPAD 

4MB, 1.44 nth floppy 


510CS 

passive display 


4 MB passive display 

17OM0 $2499 


$1690 

HEWLETT PACKAHO NETBOOK 

OMNJBOOK 600 C 50MH2 4/250Me $2599 

OMNIBOOK 600 C75MKZ 

save 


MEMORY& DRIVES 
FOR IBM, COMPAQ, TOSHA, HP 

DesktDp/tDwer 

4MB/8MB/16MB .BM9g/S45 

Notebooks 

4MB/SMB/16MB . . .220/420/S40 

HARD DRIVE FOR NOTEBOOKS 
4MB^'SMB/16MB.293/399/552 


PENTIUM 90 MHZ 

90 MHZ INTEL BOARD & CPU, T444MB 
floppy drive, Orchid 64-BIT PCI 2MB Video 
card, double speed cd roro sound card, 
speakers, 540 MB HARD DISK, DOS, 
WINDOWS, MOUSE 

$2199 


BRAND NAMES 

LOW PRICES 
LEADER 
SINCE 1983 

We export with Intefnational Warranty 


HEWLETT PACKARD 


HP DeskJet 320. 

.29D 

HP120OC.■ 

HP 4+/. 

1360 

HP1200C/PS. 

HP4M*. 

1840 

ScanJ&t Ifcx. 

DESKJET 56UC .. 

455 

HP4L. 

DESyET540.. 

.265 

HP4P/. ... 

HP43IMX. 

4140 

HP DQLDR U5EH 

HP4SI. 

. 2799 

PRINTER.... ( 

HP4V/4MV,.,. . 

.NEW 

* qty discounts 


1299 

call 

539 

639 

915 

.CALL 


NOTEBOOK 

Toshiba 

1910C 4B6SX/4/2OOM0 . . . 

T1960CT486DX2/50 4/2OOM0/34OMB. 

TZ4C10 SBrtes.. .sflec-iaJ. 

T4800 SERIES 75MNz SYSTEMS. 

T49(M)SERIESL. 

Also carry NEC, Epson, AST, ALR 


, stcch 
save 
.stock 
. call 
.. call 




camma 




LTELj[B4/40C8 4/l7fflyiB. 

. 2999 

LTE Llte4/40CX MH? 170/340MB. 

. . 3550 

LTE LitB 4/75 MHnwth 340M8 DISK. 

5339 

LTEUte4/75MHzw^lh5tOMflDISK. 

, 5699 

Prolinea Mlnilawar Series 

Pralinea DX2/50 4/340MB/525M8. 

.. catl 

Prolinea DX2/88 4/348MB/525Mfl. 

- , call 

COMPAC DESKPRO Series 


DeskproJtL 4/50Ni e/270MB. 

-call 

D0skprnXL4/B6Ma/535MB. 

.....call 

DeskpnD XI5/80M L 5/86 a/525MB. 

_call 

COST EFFECTIVE SERVERS 


PnKignia VS DX2/66 Model 1. 

. . . call 

Proslgnla VSDX2/66SCSI535MB/1GB.. 

. . call 

Prosignia VS DX2/e6 acsi 535M0/tBB. 

.call 

Powerful Servers 


Proliant taw ... 

.call 

1 Proliant 2006 ., . ... 

. . . call 

Proliant 40W . 

. , call 

PROUANTRACK MDDNT SERIES.. 

.... SPECIAL 


Upgrade 
available for 
old Compaq 
models 


COMPAQ CONTURA 
400c & 400cx 

DX2/4dMMZ. 4MB. 25Si MB disk RAM, DOS. 
WINDOWS, pcmcla, TABWORKS, tiuill in morrsi 

Passive color, ,$2450 
Active color.$3150 


COMPAQ PHOlINBA 
4^3s 

4MB RAM.OOS, WINDOWS. MOUSE, 
TAB WORK 

270MB_$1009 

420MB _$1199 


WE 

ADAPTEC 

CALCOMP 

INTEL 

CREATIVE LABS 

HAYES 

MOUNTAIN 

LOGITECH 

EXABYTE 

PINNACLE 

AST 

STOCK: 

BOCA 

CITIZEN 


EPSOM 

MAYNARD 

KINGSTON 

HOUSTON 

KODAK 

FUJITSU 

NEC 


COMPAQ PROSIGNIA 

SERVER 

60 IV 1 H 2 32-bit netflex controller, 
32-bit fast scs( controller, Compaq 
fast double speed cd rom drive 

$4150 


COMPAQ PR0LINEA4M 

4MB RAM, 420MB HARD DISK, 
DOS. WINDOWS, MOUSE, TAB WORK 

$1499 


COMPAQ 
PROLINEA 
DX2/66 CDS 

MID TOWER CASE,4MB RAM, 420MB 
HARD DISK. 1.44MB FLOPPY DRIVE, 
DOS, WINDOWS, MOUSE TAB 
WORKS, DOUBLE SPEED CD ROM 
DRIVE, SPEAKERS, MICROPHONE, 
CD ROM SOFTWARE TITLES, 14.4 
FAX MODEM, COMPAQ 14” SVGA 
MONITOR .28 1024X768, THREE 
YEAR WARRANTY 

$1899 


MODEMS 

14,4 FAX MODEM . . ..75 

282,8 FAX MODEM (INT) ... .save 

U.S. ROBOTICS14.4 FAX MODEM .. .125 
U.S. ROBOTICS 2S.8 INT FAX MODEM ,235 
Megahertz 14.4 pcmcia.220 


MISCELLANIES 


HP TONER 

CARTRIDGE 

4 p/4 

. 05/102 

3SL/4SL, , . .115 

4l/4p. 

Oeskjet color 

.03/63 

. .. 27 

Deski-et black. 2Z 


HP NETSERVER 

NETSERVER LC 5/60 MED 1 ,, $3850 
NETSERVER LF5/60 MDL 1 .. . .$4299 
NETSERVER LM 5/60 MDL 1 ,, $4799 
HP VECTRA 5/90 8/540MB . . . .$3599 


APPLE 

POWER PC 61D0/60MH7..,. call 

POWER PC 71D0/66Mhz.. pall 

POWER PC8100/e0MHz...call 


MULTIMEDIA ITEMS 

DIGITAL 3X {kit) . l670 

Fusion cCO kit.*21B 

Edutainment kit.S422 

[42 Ssoftware titfes) 

MV-KIT . S3Z5 

S Blaster 16 PRO value.S75 

S Blaster 16 SCSI.S159 

PRO Audio spectrum.S75 

CD-ROM DRIVES 

2XCDS0NV33A .Il55 

2XCDSONV55sscsi S225 

NEC4X .Special 

PLEXTOR 4X.S445 

VIDEO CARD 

Diamond Viper 2MB PCI . $345 

Diamond Viper VLB.^330 

Seallli64 2MB vib .S249 

ATI Turbo ZMB pci.$39D 


Tape Back-Up Drives 
Colorado 

Jumbo 120/250 .S99/f65 

Trakker 120/250. S22li;354 

Power Tape 2GB 5905 

Wangtek525/1GB(int) ^560/720 

Wanglek4GB .llDS9 

PRINTERS 


aKIML320/32l . 
OKIMI590/591 . 
OKI OL4l0e/410 , 
OKI 810/030 .. 
MONITORS 

NEC6FGP . 

NEWNEC15XP . 
NEWNEC17XP . 
NEWNEC21XP 
VIEWSONIC 17E 
VIEWSONIC 15E 
VIEWSONIC 20 .. 


$305/425 
$440/585 
. .$645/520 
$699/1075 


$1999 
. $650 
. $1240 
$2399 
$725 
$395 
.best deal 


WE WILL TRY TO BEAT ANY PRICE. 


NETWARE 3.12 

NETWARE 4.01 I 

5 USER ., . special 

5 user. 

.special 

10 USER.special 

ID USER. 

.special 

25 USER.. special 

25 USER .. 

special 

50 USER . . special 

50 USER.-. 

.special 

100 USER.special 

1 

100 LJSEFl.,. 

.special 

Special upgrade Pricifig !o 12 or 
4.014 free software $4700.00. 

SPECIAL DEAL 


IBM SLC2/66 + math co ..... 

.180 

IBM BLC3/75+ math co 

.225 

INTEL 90MHzcpL+ board ,.., 

.945 

INTEL DX2/66CPU-1- board ,... 

.325 

420MB DISK ... * 


.209 

540MB DISK .... 


.250 

1GB FAST IDE ,, 


.505 

TGB FAST SCSI . 


.670 

1 call for quantity discounts 



Computerlane 


Inc. 


Corporate Accounts 
Volume Discounts 
Welcome 


Outside California; 1-800-526-3482 

Inside California: 818-884-8644 > FAX: 818-884-8253 

7500 Topanga Canyon Boulevard, Canoga Park, CA 91303 

Hours: Monday - Friday 9 - 6, Saturday 10-5 


Compaq Is a Registered Trademark of 
Compaq, IBM is a Registered Trademark 
of totematlonal Business Machines. 

All fTuotsd pTloes retiect a 5% cash discouni 
Visa, MasterCard and American Express 
WIra Transfer Also Atoepted 
Prices subject to change wittmul notice. 


Circle 162 on Inquiry Card. 















































































































































Your One Stop Component & Computer Source 




Jameco Motherboards 

Motli&rbciards aiso 
availabia wiiboyt 
CPUICall for details 
Diagnostk; and 
operailna system 
software available 
Dne-year warranty 

^ t)S321 80236 16MHz w/C PU.95 

115941 80336SX 4aMH2 w/CPU,„„, J9.95 

117491 80336DX40MHZ w/CPU .„..149,95 

79214 804a6SX 25MHz w/CPU.199,95 

116118 80436SLC66MH? w/CPU „..249,S5 

95222 804S6DX 33MHz w/CPJ.399,95 

95159 80436DX 50MHz w/otil CPU 149.95 

95231 8043fiDX 50MHz w/CPU.449.9S 


€om|>let« Lina af IC's 


RAM Memory 


41371 41256-100.256KBx1.$1.S5 

4139a 41256-120.2S6KflKl .......1.75 

42251 5110Q6P-S0.iWIBxl.6.25 

42219 611QQOP-10.IMflxl.5.95 

SIFPS 

41451 4125eA9A-1D. .256KS)£g ....$12.95 

4170G 42100OA9A-7D.1 MBsiS.47.95 

41718 42lDQQA9A-flO ..1MBx9.46.95 

SIMMS 

41523 4 1 256A9B-aO.. 256KBjt9 .... $ 1 4.95 

414B6 41256A9B-16. .256X6x9.11.95 

416B9 4210OOAaa-flO 1 MBxfi.... .44.95 

41742 421 OOOAge-eO.... 1 MBx9.49.95 

41751 4210QDA9B 70.„.lMBx9.46.95 

41769 421{Ht9A9B-aO „..l MBx9... ...45.95 


Instant Printing Network 

• PC/XT/AT/3afi/486& compatitnes 

• Supports up to16 Computers and 
one parallel pdntar 

• Receiver conrtsctors: Centronics 
mala, flJII lerTWfe 

• Transmitter connectors: DB2S male, RJtl lemale 

• Easy tO' Install: nsea telephone type cable 

111835 Receiver, 36 pin male.$49.95 

111843 Transmitter, 25 pin male ..49.95 




Keyboards & Keypad 


□ I < I j l e i 1 ■ 1 1 1 i i jnm 



78271 32-k0y Keypad-RS'232 interface ..$59.95 

67432 lOI-kayintianced...39.95 

17128 10l’ksy enhanced ^Fujitsu)..69.95 


Computer Power Supplies 

* Fits most popular deshtop, 
mini vertical and vertical * 
cases • One-year warranty f 

‘ 80gS/B02B6/B03BE and J 

compatible -Built-infan 

19465 159 Watt (8006).$59.95 

67467 200 Watt (0060/80286).69.95 

19545 20OWatl ......79.95 

19529 20OWattmini .. 69.95 

65728 300 Watt.119.95 



Graphics/Memory Cards 

•a08S«)2e6/S038S 

and compatible 

* One-year warranty 

* Expand your memory 
or enhance your graphics capabilities 

67459 VGA card... $49.95 

104660 Super VGA card...39.95 

91230 Monochrome graphics.39.95 

101638 VESA g raphics accelerator ...139.95 

112141 8 MB mamu ry card...129.95 


Parallel Printer 
Cables and Adapter 

25695 PPC Adapter,,...$5.95 

23716 PPC6 5 - straightcable.......3.95 

28708 PPC12 12'-straightcable.7.95 

28741 PPfl6 5 -right angle cable.S.95 

9-Pin Serial Gable 

31721 SAT6 9-pin serial cable.3.95 

1IB25-Pin Extension Cable 

39538 25M10M Male to male..,6.95 


Portable Message Recorder 

Stores Up to 20 seconds of 
messages tor easy retrieval. 

Records messages, 
thoughts, schedules, 
addresBeB or any other 
notes anywhere without paper and pen I 
-1 nstant playback - no "rewind ing" 

• Includesfour AAA batteries; optional external wall 
Iransformer lengthens battery life. (P/N116492) 

116484 Vo lea Recorder..........$79.95 

116492 Wall Transtormer.......9.95 



Floppy Disk Drives ^ ' 

• 8(Ma/B(KSe/B03«6 anil 

compallhiB ^ 

- Additional accessories available 

115819 scaod 3 575.25' Combo.... .$119.95 

74384 FD235J 2.88MB 3.5'.114.95 

40774 356KU 1,44MB 3,S' ..79.95 

17099 FD550 369KB 5.25'.89.95 

17101 FD5SG 1,2MB 5.25’. 89.95 

79396 SD540 360KB 5.25'.39.95 


4 


Floppy Controllers 
and I/O Cards 

* One-year warranty 
-0088/80286/89886 and 
compatible 

19895 8688 Multl I/D W/ floppy entr..... $69.95 
19908 28S/386 Multi I/O w/ floppy entr, ..59,95 

19596 80S8 Floppy controller..19.95 

19617 Foppy Disk Two-dfive conirolier,, 34,95 
1966 3 Floppy Disk Four-drive corttrolfer. .4 4.95 
78713 Serial card 16450 UART ............29.95 

67053 Serial card t5550 UART.....39.95 

1046 73 Serial card - 4 serial port UM3X ....6 9.95 

104169 I/a Card 4 serial 3 parallel.. ...69.95 

105611 1/0 Card.....29.95 

105972 VESA iDE super l/Q card...,__29.96 


Conner IDE 
Hard Drives 

* Ons-year warranty 

113751 CFS210A 210Mfl.$199.95 

115764 GFS42DA 426MB.. .. .. ...259.95 

93397 CFA54DA 545MB .... 359.95 




Silicon Valley 
IDE Disk Drive 
Adapter Cards 

- One-year warranty 

18233 ADP20 16-bit hard ...,,....$22 95 

10259 ADP20F 16-hit hard/floppy.24.95 

1D25B ADP50 S-bil hard.54.95 

10276 ADP60 16-h(t hand w/ BIOS.59.95 

10284 ADP60F 16-blf hard/floppy 

W/BIOS. 69.95 

74114 ADPB5F 16-bit hard/quad floppy 

drive adapter ..89.96 

101670 AOP90VLSupsr I/O card (VESA).,.99,96 



Input Devices & 

Accessories 

104441; 

•PC/XT/38«/4S6/P52ana 

compatible computers 

• Microsoft® Mouse conrpatibJe 

* One-year warranty • Weight: 1 lb. 

194441 3 Butlon serial mouse.$13.95 

111 &60 Microsoft two-hutlon mouse.49.95 

195515 Dual port game card ,.,*..19.95 

119015 Trackball (serial).. .29.95 

94641 Pocket auto printer switch.....17.95 


Mitsumi Internal 
CD-ROM Drive 

- For USB with AT/ 
compatibles with 
minimum 64QK RAM 

• Disk capacity: 630MB 

• Data transfer rate: , ... ^ 

ISOKB/second 

• Access lime: 350 ms ' 

- Includes: CD-ROM drive, interface card. 40-pin 
interface cable, 4-pin audio cable. CD-ROM 
software and instruction manual 

101311 CD-ROM Drive...... .$79,95 


External 250MB Tape Back-up 

- DOS envlronmeni supports 

QIC-40, QIC-80 and PC-36 1 ■ 

- P/N 117786 can be used wtih '- 
Norton Back-up or PC Tools 
Back-up 

• P/N 117751 includes easy to 
USB software 

117786 Tape badnjp wllhout software..$149,95 

117751 Tape hackiup wllh soRv^re.... 199.95 


HOT SPECIALS! 


Pari # Dgscriptlon 


Pricfl 


106569 240a Baud internal modem . .$29 . 95 

106577 2400 Baud external modem . 39.95 

114905 9600 FAX/2400 bps modem ,,59,95 

11S49D Teac 1.44MB 3,5' drive . 59.95 

114864 XT/AT parallet card.. . 24.95 

116054 XT/AT 2MB memory card.. . 99.95 

114585 AT 4 M B m em 0 ry card .. 109 . 95 

116D62 XT/AT 32MB memary card. .149.95 

112580 Utin 101-key keyboard . 39.95 

116038 140 Watt power ioverter ,.,.,,..79*95 ; 
116846 300 m\l power inverter ......149.95; 


Portable 1C Tester 

Our hand-held 10 tester Is an easy- 
to-operate, cost effective unit that 
Includes excellent functions. 

• Supports TTU CMOS, DRAM 41, 
and DRAM 44 series 

- Size: 7'L x 3.625' 

- One year warranty 

73525 PortahJeiC (ester........ 



..$139.95 



1 Socket 16K-2MB 
E(E)PRQM 
Programmer 

- Programs EPROM’s, 

EEPRQM’s. and flash 
mem ones 

- Programs 16KB to 2MB 
EPRDM’s 

* Menu driven soltware 

* Full screen buffer editor 

* RIb formats supported: Intel Hex, Motorola 
S Hex. Teklronix Hex, and Binary 

• 2 A 4-way Binary file splitNng programs 

• 2 4-way Binary file shuffler programs 

■ Includes adapter card, software and manual 

• Size: TL x 5.5'W x 1 J5'H - One-year warranty 

191409 1 Socket i 6K-512KB ... * *.$129.95 

78457 1 Socket 16K-2MB (above).199.95 

78465 4 Socket 16K-2MB Program mer.. 289.95 

104651 1 Socket 16K-8MB Universal.699.95 


lAMECO 

COMPUTER PRODUCTS 


1355 Shoreway Road 
Belmont CA 94002-4100 
FAX: >800-237*6948 (Domestic) 
FAX: 415-592-2503 (Internafional) 

EircryfhMnff from £fecfronfc Consumer Prorfuefs 
fu une of fho tuf^est fC Selecfiuns Arajfubfel 

i m ^ ^ CafUorotimewnBSCataloQtoifav. 

^ ^fiin 

New Hours; 
3AM-5PM m 


Call 1 •800*831 *4242 to order today! 


28612MHz 
Dare-bones System 

includes iwiMo^rd, compitt&rcase, 
pomf supply d keyboard _ 


•Intel 28612MHz 
processor 
•1MB RAM 

• 1.2Mef5.25'^ f loppy disk 
drive 

- IDE hard/ftoppy compiler • 

• Frve expanSHin slots “ 
•Two serial Si one 

parallel port 



115785 286 12MHz... $149.95 

388 40MIIZ Bare-bones 


^ r . 




tncludps molliBf board, 
computer case and 
pomr supply 
«3a60X4QMHz 
processor 

* 128KB cache memory 

* Memory expandable to 
64MB 

* One-yoar warranty 

114471 3S60X4QMHZ...$249.95 

486$X25MKzBare-tH)nes 
System 

betudes motherboard, 
case, pomr supply & 
keyboard 

•Intel 8048eSX-25 CPU 

* Memory expandable to 
32Me 

' 250KB cache memory 

* One-year warranty 
■ 1 pnfidlel, 2s6f1iat Si 2 gameports 

115959 486SX 25MHz.$349.95 

info. Super Highway Accessaries 

eTS9S «(10 baud FAX/2<IOO bps 

internal modem..$59.95 

112061 SAMS Navigating the Internet 

Book....... 24.95 



Monitors 

78676 

- 0.39 mm dot pitch 

• Max. resolution: 

1024 X 768 

66122 

• Low radiation 

• 0,28 mm dot pitch 

• Max, rasolutirjn: 1024 x 766 (intarlacad) 

87978 14' Amber monochrome.. $199,95 

78676 14" SuperVGA.*.269,95 

66122 14" Super VGA (Low radiation) 349,95 



Cable Testers 

«• 





* Why use expensive ort-tine system (ime to 
trouble shoot cable problems? Try these easy- 
to-use testers I 

* 115879 does not require 9V battery: alt others 
require 9VDC battery 

* Comes with zipper case 

115916: RJ11 5P6C connector, Use w/straight, 
reverse wiring systems. Tests: miswire, open* 
short ....$2 9.95 

115908: RJ45 SP8C connector Use w/straight. 
reverse wiring systems. Tests: miswire. open, 
sho rt .*.*___***,„*..29 .95 

115895: RJ45 8P8C: conneclor. U&e W/25SA 
356A ATiT/Ethernet lO-hase-T wiring systems. 
Tests: miswire, open, short..*.*.,**,.4 9.95 

1158791 RJ45 8PBC crjnnector. Use w/Ethemet 
10-base-T. IBM token ring, EIA/T1A[T568A), 
AT&T(T56a0) Wiring systems, Tests: 
trans mission signal, status access*...*...4 9.95 

115807: BfJ C 0 r TN G, Coax/TNC con nccted 
systems. Tests: open, short.....*...39.95 


Circle 170 on Inquiry Card. 



























































































































































Circle 180 on Inquiry Card. 


Own a PC? What would 


happen if you lost all 
your data? 


Death, Taxes and Data Corruption 

♦ Eventually your hard disc w/W crash,The floppy disc with 
your only copy of that vital contract wi// become corrupted. 
We live In an imperfect world and data loss Is one of the 
dangers we all face. ♦ The wrong thing to do is worry about 
your data—the right thing to do is to protect yourself from 
the inevitable. Introducing a way to cheat fate—911-Recover. 

Automatic Data Recovery 

♦ 9ll'Recover will automatically repair any software 
structure problems on hard or floppy discs even if 
the disc Is not accessible from the operating sys¬ 
tem, ♦ 911-ReGover has a unique Disc Analyzer 
which is capable of determining the exact nature of 
any problem in your disc's partitions, master boot 
sector^ volume boot sector, root directories, sub 
directories, 1st and 2nd File Allocation Tables (FATs) 
and the file structures themselves. ♦You don't have 
to know a[l that technical stuff—but if you’re a 
more advanced user, 911-Recover offers some 
unique and extremely powerful features. 



Repairs Files Damaged 
by Other "Recovery" 

Software 

♦ Some competing data recovery programs can damage files 
(hot cou/d octucj/(y be recovered. Don't worry—if your data is 
still on the disc, 911-Recover can get it back! ♦ It’s like hav“ 
ing your own Data Recovery House in a box, except that you 
can do it yourself, and get your data back RIGHT NOW! 

Be Prepared When Catastrophe Strikes... order 

your copy now! Don't wait for your hard drive or 
floppies to crash. 

Call; 800/864-8008 
818/547-0125 

Fax 818/547-0397 



or 


System Independent - Works with 
MS DOS, Windows, Novell and 0/S2. 


MICRO 2000, Inc. 
i lOO E. Broadway Suite 301 
Glendale, CA 91205 


IVIICRO 


Wfiiin 


HARD DRIVES 

H 

MOTHER BOARDS 

H 

MODEMS 


Miixtor 540MB EDt Drive.. 
Mastiff 546Ma IDE Drive., 
MasiTor 420MB IDE Drive- 
Maxtor 340MB IDE Drive^ 


Western Digital 420MB IDE Drive_„ 

Western Digilnl MOMB IDE Drive... 


...S229 

.,.$249 

.,.$IK9 

.,.$169 

...1209 

.5249 


Western Digiial 730MB |DH Drive.......,,..,,.$359 

Western Digital l.OtilU IDE Drive.$459 

Mkrapols.i I 05<.ilU ids: nr fiCSL......_..$539 

Micropolk l.7CiKi SCSI Drive__ ___.$S99 

Jumbiii 350MR Hipe I>rive.I fi9 

lumhit 700 MB Tiipe Drive......$299 


CD-ROM DRIVES 


Siiny DnuhJe S|>eet1 Drive........$109 

Mitsumi DouHe Speed Drive...$1)9 

P^iiijisDnic Dotihle Speed Drive....—..$129 

TEAC Qlji^ (4j() Speed Dnvc- 

Ttij^hiKa 20Qin!s Dvtuhlc Speed Drivc™„™..„...„™.„.,.....,...™$259 

Tixfihibn 120m.t Qiwd Speed Drivt..._.„,„.„„...^.,---$.349 

Texcl IXnibk Speed SCSI Drive..,,,...____$249 

Chinan Diiijbte Speed SCSI Drive......$259 


^yi .VI other Boords 256k Cache & ZIE Socket 

TV?HON 486DX;'t>X2 3VL/7 ISA AMJ-BlDS..$89 

ASUS 4K6DX2CiX4 3VL7 ISA 3Q/72pm mm dots.$99 

01*11 4K6DX/P-5 3Vtj7 ISA 30.^pm ram slots...$259 

OPTI P5 f)fH/66Mhz 1VU4 PCL3 ISA AMI-BIOS.$289 

INTEL P5 6<V66Mhz 3PCP4 ISA AME-BIOS .-..J289 

ASUS P54C 90M11Z 2VL/4 PCL'3 ISA AMI-BJDS...$289 

GPU P54C 90Mhz 2V174 PCL/3 ISA AMI ur AWARD.$339 

INTEL Piatnum P54C 90Mhz 3 FCly4 ISA....S329 

AMD 486-4t)DX.$169 Inlei 486-66DX2.$219 

AMD 486-66DX2... $ 199 IntEl 486- ] 0ODX4....$499 

AMD 4fi6-80DX2.. $239 Pentium PS 6fJMhz.$399 

PenEium P5 66Mliz....$449 Penriuin P54C 90Miiz...$599 


A Mttd^nix Lixt^d Am fntcrnal 

28.Ek VFDv.32 Datw'Pax Modem....$119 

14,4k V.32 Daia/FjtJi Modem.......$69 

US Robtnics Sportster 2S.Sk VTC DiJtH.''Faj( Modem....$i99 

ZOOM t4.4k V.32 OnWFin. Modem...$79 

"MyliiMedln'' 34-4k v..32 Data/Fas/Vciicemflit Modem..$89 

bqebh 

Arehc 34" 2E dot pitch SVGA„N1___„S219 

Arehe 15" 2S dot pitch SVGA, N1. $339 

Oasis 14" .28 dot pitch -SVGA.. NT_____ $209 

ViewSonic t5E 15" 28 dot pitch SVGA .NI, ..$369 

Vlew,Sonic 15 15" 2K dot piieh SVGA Ni....$459 


CONTROLLERS 


SOUNDCARDS 


Sound Bltuttcr Pro Delu,sc........ 

Sound Bluster 16 Basic,..... 

Souttd nisitJicr AWH-.12.... 

RikL Magic I6bi1 Sotind (SB Pn> Coirp,ill... 


GRAPHIC CARDS 


"fVi/t Turbo / Win Swj.!ff"/77 Ma£k^4 

All Mfteh454 VLB or fCI 2MB VRAM.. ...,$279 

Diamond Steallh-M VLB/PL’I [ MB/2MB VRAM.$ I KW$299 

Diamond Stefl3lh-24 VLB 1MB DRAM......J129 

Orchid Xelvin-64 VLB/RT IMBOMB RAM .$35W$|99 

Trident 94(}0CXi VLB 1MB DRAM...,„.„„.,„„.$69 

S-3 tliipsel VLB 3 MB DRAM......$69 


VLB 2 IDF Drive Mulli I/O Coninallcr....$19 

VLB 4 IDF Drive Mutli I/O Cortirtller......,$39 

Super VLB Fjvhtirtccil IDE Mulli I/O Conlrol]er...,„.,.—.,.$69 

VLB SCS12. IDF.. Mu3ti I/O.,......$149 

Fuiiut Domuin 8-bii SCSI2 Crrtilralkr;.......,,,.$49 


CCESSORIES 


.$69 

..$99 

......$239 

.$69 


MEMORY 


1X9 {3-Chip) 1MB 30pm SIMM 
4X9 4MB 30pin SI MM 


.$39 

..$149 


l.44MR)'L2MB CottiIxj Floppy Drive..........„...$99 

1,44MB 3.5" Floppy Drive.....$39 

1.2MB 5.25" Floppy Dnve........,...,..,$49 

lOI-key Enchanced Soft Click Keyboard...........,$19 

Ergo Serial Mouse............,....$33 

MicroSofl Ergo Mouse....,...$39 


Souml Plus I6bti Sound tSB Compai)____$69 4MB 72pin SIMM.........$149 

KMB 72Din SIMM..$299 1 

NETWORK 

MULTIMEDIA 

IfiMB 72nin SIMM. .....$499 

1 ^ A* .J biet}A^re Tested & Appro'rrd 


Sound Blaster Disicovery' 16 MuJlimcdia Kit___S239 

tfKrtmks: SB /A t>S t^nve^Simo Speakers Vt>-iK}ht Softxmrr 

TEAC Quad Multimedia Kir.......S389 

Inciwlis. SSI6, TEAC 4± CD Dnv^ Sttrm ^jeuJ:^, CD 


54()MB IDE HD 

$229!!! 


HV'rK JANUARY 1995 


(800)-369-5411 

^ Visa /MC Acocpxed 

Sales: 718-853-7888 Fax: 718-854-1820 

Monday Thnj Sunday 1 dam-10pm 

Compustar Computers 


NE2000 EtherNct Combo Card (lOBasc-T & 10Ba5c-2).535 

NE2000 EthcrNct ID-Base-T C-anl.....$29 


61A Church Avc. Brooklyn. NY 11218 


2S.Sk Modem 
$119!!! 


Circle 194 on Inquiry Card. 















































































































SOFTWA 
FOR SCI 


MICROSOFr FORTRAN 
POWERSTATION 

Develop & run Fortran programs of virtuoEly any size 
£ complexiry with Microsoft FORTRAN PowerSiotion 
fomily of 32'bit development systems! Migrate 
Fortran code from other platforms with little or no 

_ modificaiioni Get unparalleled pfice/performante! 

Save time ir^ code development and mointenonce using the Windows integroted 
development environment. Call NOW to order or reqiiest o FRK Test Drive Kitl 

DOS Sk Windows price ...... ^ ^. ,$339 

Windows NT price .$519 


Complement Microsoft FORTRAN PowerSlotion with 
Microsoft tMSL malhematital ond statistical 
11 |l/l^l librories! Seamless interface with FORTRAN 
I IV IL iI ; PowerStcrticjn allows you to port Fortran code devel- 
on other platforms — inclucfing calls to the 
IMSL librories — to the PC, 1,000 precoded, tested, robust routines. Reduce 
applicatEon development lime by using the extensive online Help. 

DOS & Windows price ..$495 

Windows NT price ...*.$495 


PCMERSTATlONJi 


y^PV-WAVE 

onolyze, 

explore, interpret, ond visudize 
youf most complex equations 
and largest data sets. Solve prolh 
lems, uncover and convey more 
knowledge using mtegroied 
numerics, statistics, molhematics 

and advanced graphics, includir^ 20, 3D, 40, animation, contours, meshes, 
surfaces, uverluid plots and much, much mare. 

Windows price ..$969 


Save 75-95% of source code development. 

Mathematical, statistical, 20 ond 30 graphi- 

cal subroutines written in C. Indudes full online documentation with hundreds of 

copy and paste code examples. FORTRAN libraries obo ovailabb. 

Windows NT price _____ .$1,149 


^NEW 
Version 
, 2.0 


L'L'inMu- ■ ■'■■ L Research Station^” 

rT Baftaai HOI fOR 

^ ^ A single framework for ell types 

r ^ electronic data-text, groph- 

~ I t imoges, video and voice. 

jV j^tcess, combine, view and men- 

-r!iB I age doto from many sources; 

automate routine tusks; track, 

exchange and present information in one integrated environment. 

$995 


STATfab 


Explore and analyze your dota graphi- • [ 

colly with STATH o powerful stulislicol 

tool for data analysis with user-friendly ~ ^ 

point-and-click analysis and interoctive 
explofotory graphics. STATAib includes 

descriptive statistics, factor anolysis, multiple regression, clustering, powerful 
stotrstical mopping, on integrated data dlctiorwry, flexible impoft/expori (Q+E, 
ODBC} and more. 

Windows price ... .$595 


Windows price 


Questim 


Easy-to-use survey software for Windows . Ldl||9|RBU| — 
that nukes H easy to design, administer !_J|DH||bC|Q ^ 
ond onolyie survey dato. Questionnaire — 

design automatically creotes validated ^ “ 

data entry screens. Includes comprehen- 

sive desaiplive orwl mullivctrinte stertistks including cormspondencs onolysis, 
t tests, multiple regression and easy-1e-ciis1amize graphics. Lexical analysis lets 
you process open-ended questions. Disponible en version francoise. 

Our price...$595 


ask for our free 11 b-page catalog with 
more than 1,750 products! 

Resellers dll. 800.622.3340 

SciTech 312-486-9234 

I. ■» Sdkh loternationaL Inc. 252S N. Elsrou kmm, Chkego, IL £0647-2003 


Optimiied for Microsoft 
Visuai Ch- Com/riifefs 
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Fast, Focused Answers To Your IT Questions 
Delivered To Your Fax Machine . . . 

24 Hours A Day, 7 Days A week 


Instant access to Datapro’s product and technology reports is just a phone call away. Whether you Ye 
working on a product plan or trying to stretch every dollar in a proposal to purchase, smart decisions 
depend on getting the right answers at the right time. Datapro on Fax is what you need. 



Find out how Datapro on Fax can help you work faster and smarter. 
Call today for your free Datapro on Fax catalog. 


Here are some of the topics covered of special Interest to BYTE readers: 

486-based Iransportables 
CD-ROM drives 
Integrated desktop applications 
Storage subsystems 

Client/Server technology and architecture 


DATAPRO 

WHEN YOU NEED IT 


800-329-8398 [800-FAX-TEXT) or 609-764-2840 



















































PRODUCT OF THE 1VIOIMTH 


Service News 


"You name it 
this tests it. If you 
maintain PC's, 
you'll love it." 

—Jerry Pournelle, 
BYTE Maga/ine^ May 94 


FMturmg these 
two top-rated, 
awanl-winniiig 
diagnosttc toots 
tram 

nttCRO 2000, toe: 


Winners of these awards 


BVTE 



Fuiiu 0/S independent 
diagnostic sottuiare... 


M ICRO-SCOPE Universal Computer Diagnos¬ 
tics was developed to satisfy the expanding 
need for accurate system diagnosis in the rapidly 
growing desktop computer market. Patterned after 
super-mini and mainframe diagnostic routines, 
MICRO-SCOPE runs independently of any stan¬ 
dard operating system, and is therefore at home on 
any machine in the Intel world. Speed, ease-of-nse, 
and razor sharp accuracy are a few of the advan¬ 
tages that arise from this system independence, 
together with an impressive list of functions 
including the ability to perform low' level format¬ 
ting on every drive currently manufactured, 
including ail IDE drives. 

• LOW-LEVEL FORMAT — Performs Low-level 
format on all drive types including IDE drives. This 
function cannot hurt IDE drives, • USE CON¬ 
TROLLER BIOS — Program will access BIOS format 
built into any hard disk controHer—even Con¬ 
trollers yet to be invented. • 0/S INDEPENDENT 
— Does not rely on 0/S for diagnostics. Talks to PC 
on hardware level. All tests are full function regard¬ 
less of 0/S (i.e. Novell, UNIX, OS/2), • TRUE 
HARDWARE DIAGNOSTICS — Accurate testing of 
CPU, IRQ's, DMA's, memory, hard drives, floppy 


drives, video cards, etc. • BATCH CONTROL — All 
tests, even destructive, may be selected for testing. 
• ERROR LOGGING — Automatically inputs errors 
during testing to an error log, • AUTOMAPPING 
— Automatically bad sector maps errors found on 
hard disks, t IRQ DISPLAY — Show bits enabled 
in IRQ chip for finding cards that are software driv¬ 
en. (Network, Tape Backup, etc.) • IRQ CHECK — 
Talks directly to hardware and shows I/O address 
and IRQ of devices that respond, • MEMORY 
EXAMINE “ Displays any physical bit of memory 
under 1 Meg. Very useful for determining memory 
conflicts. Very useful for determining available 
memory space, • SECTOR EDITOR — Allows the 
editing of any sector of floppy or hard disk media 
(even track 0), • AND MUCH MORE.,.We don't 
have enough space here for everything tills soft¬ 
ware can do] 



The only Power-On seii-Test 
card you need to dehug any 
“dead" PC... 


is the only card that w^ill function in every 
1 system on the market. The documentation is 
extensive, and not only covers the expected POST 
Codes for different BIOS versions, but also includes 
a detailed reference to the bus signals monitored 


by the card," —Scott Mueller from his globally 
recognized book, 'Upxratfhtx & Repairhig PCs^ 
Second Edition' 

• Includes pads for voltmeter to attach for actual 
voltage testing under load. • 4 LEDs monitor 
45vdc -Svdc +12vdc -12vdc. • Monitors Hi & Lo 
clock and OSC cycles to distinguish between clock 
chip or crystal failure, • Monitors I/O Write and 
I/O Read to distinguish between write and read 
errors, • Monitors memory write/ read to distin¬ 
guish between address line failures and memory 
chip failures. • Monitors ALE for proper CPU/DMA 
operation. • Monitors Reset to determine If reset is 
occurring during POST, indicating short. • Moni¬ 
tors progress of POST w/f/iofif POST codes, • Reads 
POST codes from any IBM or compatible that emits 
POST codes. ISA/EISA/MCA. • Compatible with 
Micro Channel computers, • Dip switch allows 
easy selection of I/O ports to read. • Includes tri- 
state LOGIC PROBE to determine actual chip fail¬ 
ures, • Manual includes chip layouts and detailed 
POST procedures for all major BIOS's, • AND 
MUCH MORE,,. 

.ALSO ask alnmt our otlier Universal Products-- 
Micro-Scope CLIENT: rhe pracilcal answer to 
remote diagnostics (no modem required]. 

The COMPUTER CONSULTANT: \m^ accurate 
realtime benchmarking tool, 

Micro-Scope CENSUS: 

Inventory software 
to see and record what's 
inside all of your PCs, 



Gail NOW fflif SDaciai PiNcing: 1^800-864^8008 or Fax (618) 507-0397 

1100 East Broadway, Suite 301 , Glendale, California • Plioive 818 / 547^0125 • Fax 818 / 547-0397 
International Orders please call: UlCRO 2000 Au’stralLi: 61 - 42-574144 • MICRO 2000 Fa* rope (UK): 44 - 462 - 483-483 
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It’s easy to get attached to your notebook. 



Notebook to SCSI instantly. 

Now notebook PC users won't have to give 
up their favorite d^ktop peripherals. Adi\ptec 
yvisptcc' connects virtually any notebook to vir- 
tually any SCSI peripheral including 
lOvvare CD-ROM. hard drives and tape drives. 
It's the quickest way to tap into your database 
or access high quality graphics from any¬ 
where. The MiniSCSI" Plus kit and the 
MiniSCSI EPP kit con¬ 
nect SCSI to your paral¬ 
lel port. The SlimSCSr" 
kit is for PCMCIA con¬ 
nectivity. All three include software that is 
fully compatible with Window's and DOS. See 
your dealer or call 1-800-S34-2T60. 



(SladapreC 

I/O. NOW MORE IMPORTANT THAN EVEH 


I&1SP94 Ad.iptec, Inc. Atl rights nfsurvtici. Adaptec., the Adapiec Inga lOwan.' and SlimSCSI an? bmdi^Tnarks of AdaiptccJnc. 

which mdv he registered in satne juiisdictions. MiniSCSI is a trademark al'TranlurSystems Limited, jui Adaptec compAity. All other trademarks belong to their respective owners. 




BUFFALO is a fegtstewti Mote?, iuc ButPortsa miemmii inc 


Power Printing ■ 150,000 cps 


Plug tie BuffPort™ into your PC and print to any paraflet 
printer or device. Transfer data from your PC as fast as the 
printer can accept ft, up to 150,000 cps. (A standard PC parallel 
port is typically limited to about 10,000 cps.) Use the BuffPort 
with the HWP for a 150,000 cps printer sharing system! 

If you have an older printer that does not have an 
high-spe^ interface, then connect a CPR buffer to the end of 
your printer cable and send from the BuffPort at 100,000 cps. 
The CPR also works as a printer buffer with a standard PC 
parallel port, but would be limited to the PC port's speed. 


SIMMs: 

1x36 &32 
2X36&32 
4x36 
4x8, 1x3 

PCMCIA 


BmMtrp 




2805 19th St. SE, Salem, OR 97302-1520 FAX: (503) 585-4505 


Printer Sharing. 

SL 6 ser. & 4 par. 

SLP 2 ser. & 8 par. 
HWP 5 parallel ports 
HXM 2 ser. & 2 par. 
HXS 4 serial ports 
ASB 5 parallel ports 

(800) 345-2356 


n V T K J A NU A R V 1995 
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MULTIPLE DRIVE COMPUTER SYSTEMS AND ENCLOSURES 



♦ Computers avaiEabJe wltb '3B6. '486, or Pentium processors 

♦ 3 Of 12 slots for Molherboands or passive backplanes 

♦ AJI drive bays are shock mounted 

♦ Accomodates full height ^ fuli length cards 

♦ Card retainer to firmly hold plug-in cards 

♦ 250W power supply w/ front panel on/off switch 

4 Front panel keylock/reset switches & LED status displays 



DC 24V and 48V power supplies available for systems & enclosures 



SYSTEMS WITH 9" MONO & lO" SVGA COLOR MONITORS 

♦ Computers available with '386. '4B6, or Pentium processors 

♦ & or 12 slots for motherboards or passive backplanes 

♦ Shock Mounted cage for three half-height front panel drives 

♦ Internal hard drive bracket holds two half-height drives 

♦ 9" MONO or 10’’ SVGA color monitors with front panel controls 

♦ 2 SOW power supply with front panel ON/OFF switch 

♦ Front panel keylock/reset switches and LED status displays 

Available In tMith 20** ami Z4" deep models 



c 





♦ 9" MONO & 10" SVGA color monitors 

♦ Tinted Lexan shield for screen protection 

♦ Power. Contrast & Brightness controls In front 


♦ 14" SVGA & Multi-Sync color monitors 

♦ Automatic degaussing 

♦ Standard 15-pln input connector 


♦ 17" Ultra VGA 0.26 dot pitch color monitor 

♦ Microprocessor controlled digital adjustments 

♦ Energy-Star & MPR-II compliant 




Call us Sor quotes on custom rack mount systems! 
Ask us about Passive Backplanes and open-Erame monitors! 


RACK MOUNT KEYBOARDS AND ENCLOSURES 



♦ Vertical rack mount or desktop 

♦ Sealed membrane 101 keys 

♦ Selectable on/off audible tone 

♦ XT or AT operation 



♦ 101 K/B with mouse holder ♦ Standard 101 keyboard enclosure 

♦ Full travel (4mm) keys ♦ Storage space for K/B and mouse 

♦ Optional protective cover ♦ Slides for rack Included f 


RACK MOUNT PRINTER 



♦ Micraline 184T dot matrix printer 

♦ IBM compatible graphics characters 

♦ All operator controls easily accessible 

♦ Large storage for roll or fanfold paper 

♦ Standard IBM parallel printer interface 

♦ Serial printer Interface also available 

♦ Slides, power & signal cables Included 





Can US for UniMcNf™ combinatiiiiisaiidquot^ 


UtiiMod^ MODULAR COMPUTER SYSTEMS 


♦ Independent self-contained 4 or 8 slot computer modules 

♦ Individual module power supply and filtered cooling fan 

♦ Available with 3B6 or '486 CPU's & various memory 3 hard drive sizes 

4 T TTL Mono or T VGA color or mono monitors available for further flexibility 
4 Multiple configurations can be combined in 7 inches of vertical rack space 
4 Available with either AC or DC power supplies 


RECORTEC. INC. 

1290 Lawrence Station Road, Sunnyvale CA 94089 
Tel: (408) 734-1290 Fax: (408) 734-2140 


RACKFAX™ 
(408) 734-9374 

Fax-On-Demand System 




Call for free catalog 



Circle 177 on Inquiry Card. 


























































SPECIALS^ 


VUE WANT 


jHPU^^bast Micro 
we guarantee to beat 
any advertised price. 

Call us for the lowest 
price & fastest service 
on quality products you 
can depend on. And 
remember, all of our 
Eiiemory products have 
a Lifetime Warranty. 


CfA340A J40MB. 
C1W2DA .. . 42DA1H. 
CfA54DA, mUQ. 
PFAlOBM . tSGB.. 


:SSi3l DRIVES’ 


CFS420A 
420 mg IDE 

*189 


WIAXTIOR , .MXT54flSL...... . 540mg . WiS . .t 

CONNEJl . CfA34dS-, . ._..340nvg ... ... .12MS . 

C01UNER . CfPID^ _ I.DEgh .. 

SfAGATE BAmClfDA I m CACHt. 7200 RPM. SCSF 2 FAST 

STV2B50N ____ 2.1 gb .. SMS . |1 

ST31200N . -igte .. 9MS . 


Sn49iA . ...42SM0 

sneto . 545HB 


ST9T45A6 120MB. 


&yte Magadne — “Best Oivna/r' and 
PC Magazine — "Editor'S Choice AmaxP 
2mg to 128mg, 4-72 pin Simms, 512K 
Cache. 4 PCI, 2 Vesa. 5 ISA, 75,90,100 
Selectable 8 "X13 


3VU b iSA Slots. Ami Bios, Opti Chip Set 256 K-Cache, 
upgradeable to 486 DX CPU, 486 DLC 40 VLB. 


3VL, 5 ISA Slots, Ami 
Bios. Opti Chip Set, 
Ziffsocket. 256 K-Cache 

486 DX 33.$239 

486 DX2-66. 339 

486 DX4-100 -.. .659 

486 DXW/0 CPU.105 


3 PCt5 ISA Slots, Ent&i 
Mercury Chip Set, Phoenix 
Bios. Ziffsocket 

586 P60.S689 

536 P66...809 

Penlium Board w/o CPU ...219 


1X3-70 $40 1X36-70 $154 

1X9-70 $42 2X36-70 $840 

4X0-70 $182 4X36-70 $660 
16X8-70 $600 8X3G-70$1160 


PmCEON 


VIDEO 




32K X 8-20 $ 6.9: 
29 70, 


MITSUMI 

FX001D Int., double 
speed, 250MS, 

16 bit card.$134 

TEAC 

CD-55A, QUADSPIN, 
195MS, 600KB 
Transfer rate.$299 

NEC 

MEG 3XCDR-510 95MS 
Triple Spin..$339 


SVGA VLB 1-2.1M0 Upgradatile lo ?M0 ...$95 

CHAMOMU raODUCTS 

ISA, max. 1024x758^1, 

72MHt 24-biL 16.7 mi. coitus.S119 

VL-Bys, 16 mil. WinMark. 1 MB. 

16.7 Mil. CoJftrS, 72MHi..119 

VL-Bus, 74MHI. 2MG VflAM. Wettedi PSOOD. 
60 Mlllim WinMari< 2MB . 299 


DISCOVERY TS 

Soundblaster16, 

2 Labtec Speakers, 
Double Speed 
CD ROM, 

Aldus Photostyler 
Tbfi New Grolier 
MulKMedia Encyclopedia 
. I'.tL' CO Bonus Pack 


Promise DC4G30VL-VLB, IDE Caching Conlroller.$119 

Adaptec 1542CK-ISA. SCSI Controller.139 

Adaptec 2742T-EiSA, SCSI Contro[lBr...................289 

IDE/10 card, 2s/1p/1g... ..27 

IDE/l0-VLB,2s/1p/lQ.....15 

IDE/10 VLB Enhanced. .35 

IDE,/I0 VLB High Speed.45 


Conner 250...$145 

Coforado Jumbo 250 .149 
DC2120 Tapes...........15 


SAME DAY SHIPPING AVAILABLE IF ORDER PLACED BY 2:30 P.M. P.S.T. HOURS: MON-FRI 7AM-5:30PM P.S.T. SAT. 9AM-ZPM P.S.T. 

Shl|i|}fng Is flon-relunElable • No cancetlallotis on special order flems • Restock fng lee on reiunds within 30 days * No refunds alter 30 dev?* WsiranLy rep fa cement cnly * All prices final - Prices subiuci In change 
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Upgrade to a new high-quality, high-capacity Seagate drive. 
These 3-1/2" drives are designed tor general purpose, medium 
performance applications. 

ST-3250A 214Mb. 16ms. IDE. Fast ATA. $169.95 

ST-3290A 263Mb. 16ms. IDE. $189.95 

ST-3491 A 428Mb, 14ms. IDE. Fast ATA . $209.95 

SPECIAL FOR BYTE CUSTOMERS ONLY! 

ST-3660A 545Mb, 14ms, IDE, Fast ATA. $299.95 

ST-3780A 722Mb. 12ms. IDE. Fast ATA. $389.95 

ST-31220A 1.08Gb. 12ms, IDE. Fast ATA. $629.00 ■ 

ST-5660N 545Mb. 12ms. Fast SCSI-2. $339.95 ■ 

ST-31200N 1.05Gb, 10ms, Fast SCSI-2. $599.00 ■ 

ST-12400N 2.1Gb. 10ms. Fast SCSI-2. $1199.00 ■ 

ST-12550N 2.1Gb, 9ms. Fast SCSI-2. $1359.00 V 

ST-15150N 4.2Gb, 9ms, Fast SCSI-2. $2399.00 


Low-cost 5-1/4" Philips CD-ROM 

drive provides access to a wealth ■MHoh 

of titles and reference material!^ 

• 8-bit PC compatible 

ISA card --| 

• Uses IRQ 3. 4. 5 or 6 ^ 

and I/O port 300x, tfMMlCi 

310x,330xor340x ^ QOO 

• 150Kb per second transfer rate;^j^wTF8ne« 
375ms average access time 

• Automated setup software, drivers & CD-ROM 
extensions 


Note: Please 
order HD- 

■ ' ’ MHWslol 
H adaptor 

■ , ($9.95) to 

Y ’ / mount 3-1/2* 
t y drive in 
^ 5-yrsiot 

(^Seagate 


B0X0X20DP-66 . $229.95 

PJu^ into 33MHz 486SX or 
48bDX OverDrive socket 

BOXDX20DPR-66.$229.95 

Replaces 33MHz 486SX or 4860X CPU 

BOXOX2ODP-50 .. $169.95 

Plugs into 25MHz 486SX or 
486i)X OverDrive socket 

B0XDX20DPR-60 . $169.95 

Replaces 25MHz 486SX or 4860X CPU 

BOXSX20DP-50.$119.95 

Replaces existing 25MH2 486SX 
with 50MHz 486SX2 


This easy-to-install 
LANtastic network ^ 

starter system is ^ } 

ideal for small LANs! \ 

• Ideal for small ^ 

peer-to-peer LANs 

• Includes 2 network 
adaptors, software, 

25-ft. thin Ethernet cable 
and terminators 


Store up to 250Mb on a single^gM^B|fe^ 
DC2120 mini-cartridge 
tape, using data 
compression. 

• PC, QIC-40 read & QIC-80 ' 

read/write compatible ^ 

• Up to 6.7Mb/min. transfer rate; "^5133 

5-1/4" half-height drive with DOS \ 

backup software and manual 

OJ-20 ...$159.95 

QIC80-BULK 5 preformatted tapes (250Mb in QIC'80) $99.95 


JDR Price Guarantee 


This accelerator card 
uses Cirrus Logic's 
chipset to speed your 
Windows applications. 

• 16-bit PC comp- 
atible ISA card 

• 1Mb DRAM installed 

• Supports analog or multisynch monitors 

MCT-VGA-50a0 ..... 


These Novell approved cards ■B|QE3 
feature a jumperless design, so 
software can configure the card. 

• 16-bit PC compatible ISA card 

• NE-2000 compatible adaptor; thin net version 
Includes BNC connector with T-adaptor; lOBaseT 
version uses RJ45 connector 

MCT-10B2 Card with Thin Net BNC connector.$49.95 

MCMOBT Card with lOBaseT RJ45 connector..$49.95 


If you purch^ed any item from 
JOS Uicroderices la the last 
30 days and we’ve lowered 
our price, call us with the 
details and we’ll promptly 
refund the difference 


This motherboard supports I 

both VESA Local Bus and PCI I 

Local Bus. I 

• 90MHz Pentium^'^ processor J 
with 16Kb internal cache ^ 

memory 4 

MCT-M586-90... 

MCT-M486VL-66 66MHz 4860X2 CPU 
MCT-M486VL-33 33MHz 486DX CPU .. 
MCT-M386SX-33 33MHz 386SX CPU .. 


This MCT modem includes 
V.42bis and MNP5 data Q 
compression plus V.42 
error control. 

• 14,400/12,000/9600/ 

4800/2400 baud modem and fax 

• 8-bit PC compatible ISA card 

• Uses serial port C0M1-CQM4 

MCT-144IF+ . 


Combine your most frequently usedH^^^n 

I/O ports in one card! This card 

Integrates serial, parallel and game 

ports with an IDE hard disk inter- 

face & floppy controller.^ MOOULAR CIRCIH TECHBOIOGY 

MCT-IDEIO+. $99.91 

MCT-IOEIO MullH/0 IDE controller . $49.91 

MCT-IOEFH IDE Floppy/Hard controller. $29.91 

MCT-AI0> NS16550 Serial I/O card. $89.91 

MCT-AMS+ NS16550 4-port Serial I/O card.. $129.91 


FREE J DR CATALOGS! 

PC PRODUCTS 

KjlJP AND ELECTRONIC 
COMPONENTS 

CALL TOLL-FREE 

800 - 538-5000 


The Acecat II digitizing tablet features 
WINTAB compatiblity, allowing co¬ 
existence with a mouse or track¬ 
ball in Windows applications. 

• PC compatible tablet 

• 5"x5" adjustable active 
area; 2000 LPI resolution 

• Uses serial port C0M1-2 

ACECAT ..... $84.95 


2MX36-70 2Mx36 70ns SIMM 379.95 

4MX36-70 4Mx36 70ns SIMM 699.00 


Seagate IDE Hard Drive.s 


Lou Cost CD-RO.M 


OverDrive''' Processors 


.Network Starter Svsiein 


1280 X 1024 Accelerator .MCT Network Clards 


DO.MIlz PLl .Motlierhoard 


IDE 1711 Controllers 


14,400 Fax/Modeni 


Ofin.li'Qll.Rnnn Toll-Free Fax ordering Local/International 24-Hoops-VDay 4 Bb«i 
wglPJ OUU uOO uUUU 800-538-5005 408-494-1400 By Phone or Fax 

TERMS: For shipping & handling inciHde $5.00 for ground & $7.50 tor air. Orders orer t lb. and taieign orders may requira additional shipping charges—contact onr Sales Dept, lor the araounl. CA residents must Include applicable 
sales lax. Prices subject to change without notice. We are not responsible for typographical errors. We reserve the right to limit quantities and to sobstituta manufacturer. All merchandise subject to prior sales. A full copy of 
our terms is available upon request. Items pictured may only be represeatative. JDR. the JDR logo, JDR Microdevices, aod the MCT logo are registered trademarks of JOR MIcrodevIces. Modular Circoll Technology Is a trademark of 
JOR Microdevices. Copyright 1995 JOR MICRODEVICES. Other trademarks are the property of their respective owners. 


1MX9-80X3 

1Mx9 

80ns 

SIMM 

44.95 

1MX9-60X3 

1Mx9 

60ns 

SIMM 

46.95 

4MX9-80X9 

4Mx9 

80ns 

SIMM 

184.95 

16MX9-70X9 

16Mxg 

70ns 

SIMM 

699.00 

1MX36-70 1Mx36 70n$ 

SPECIAL FOR BYTE CUSTOMERS ONLY’ 

SIMM 

159.95 


■ ■I 1850 SOUTH 1 


(fou t979 

Microde^ces^ 



IOTH STREET, SAN JOSE CA 95112-4108 



Special Prices for 
Byte Buyers! 
Good Through 2/28/95 

To receive these special 
prices, fee mast meation 
kef code 01061 



JANUARY 1995 BYXE 2T5 
























































HARDWARE SHOWCASE 


Add-In Boards 


Accessories/Supplies»BarCoding»Commumcations/Networking 


- i Practical 

1717 COREL CD ROM 

Enhanced 11 If 

rh, DRIVER KIT 

^pcfCL Logic, Corp. M. MM 

JLJ M ith Purchase Of Anv Item 


,ER^gStfiCE8-BIT/16-BIT ISA-SCSl Adapters 

^ SCSI VtHATIT CAN OO... 



\ Disk 

A Connects up to 7 
SCSI devices using 

{B 

1 controller card 

A Coexists with 

] Tape 1 

existing IDE drives 
A Connect Internal 
and external SCSI 

\ DAT 

je^cal] 

device.s 

A Provides optimum 
performance from 
your SCSI device 

A Kits available to 

[ , 

] Printer 


16-BrrSCSl adapter, 
internal 50-pin & floppy ribbon cable, 
adds a BIOS and support for up to 
two 3.5 and/or 5.25 floppy drives. 

$132.00 
16-BIT SCSI adapter, 
internal 50-pin ribbon cable, adds a 
BIOS allowing the P.C. to b(x>t from 
a SCSI disk drive $97.00 


support any SCSI 
device 

LyW I6-Brr SCSI adapter, 
internal 50-pin ribbon cable $83.00 

VAR. Bulk Packs of 
PEU600 Series Available 
Resellen Urged to Inquire 


Same Day 
Shipping 





Mfg. In 
V.SA. 



F.L Lagk, Corp. Anigm. mmftctum and supports 
tki herdvan uad lofiwm for tU ib proAscts 
Sc Hahla E^ol 

P.E. Logic Corp. • 22695 Old Canal Road • Yorba Linda. California 92687 


to Order or for more information (800) 345-SCSI 


Circle 236 on Inquiry Card. 




COifSUSR <W Seagate 

420 MB CFS420A 14MS 15" HH IDE $197 428 MB 3491A 12US 3.5” HH IDE $209 

540 MB CFA540A 12MS 3.F HH IDE $259 545 MB 5660A 12MS 3.5” HH IDE $278 

1060MB CFP1060S9MS 3.5” HH SCSI $594 545 MB S660H 12MS 3.5” HH SCSI $335 

1080MB CFA1080A12US 3.5” HH IDE $535 2150 MB 12550H 8M$ 3.5” HH SCSI $1228 

1080MB CFA1080S12MS 3.5” HH SCSI $594 

38E WESTERN DIGITAL 

425 MB AC2420 12MS 3.5” HH IDE $209 
345 MB 7345A 14MS 3.5” HH IDE $183 S40 MB AC2540 11MS 3.5” HH IDE $247 

345 MB 7345S 14MS 3.5” HH SCSI $229 730 MB AC2700 10MS 3.5” HH IDE $305 

546 MB 7546A 12MS 3.5” HH IDE $244 ^^ __ 

Clhilirtrii™ Ji Km G©nO0 

MOOIYUIS 

1050 MB 4110 8.5MS 3.5” HH SCSI $557 
1050 MB 4110A 8.5MS 3.5” HH IDE $557 
1600 MB 2217A QMS 3.5” HH IDE $898 
1800 MB 2217 SMS 3.5” HH SCSI $898 


^S^MAGITRONIC Motherboards 

4tS0X2 6S S¥U MKCPU MOm 256K S339 

pmHM u sra sm $m uimcmsH m 
KMOm K 3KI 3VU 3ISA macn 2S6K $799 

niiTm 90 4pa 2 vib sisa omcro zsw $m 


Call for Memory, CD-ROMs, and All Other Pricing 

(800) 347-4887 

rs ^ H 3 

Government / University P.O. ’s Accepted 
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H&ia 



Santa Ana, CA 

800-959-6439 


ph: 714-441-4607 fuc: 4498 

10tf- 


Toll-Free Support 
One Year Warranty 
Quantity Discounts 


■ Display your PC's screen on 2, 4, or 8 monitors simultaneously 

■ Access one PC from two keyboards automatically 

■ Compatibility with all monitors: SVGA, RGBS, RGB, etc. 

■ 200 MHZ Video buffer assures bright and crisp image - GUARANTEED! 

■ Monitor & keyboard EXTENSION CABLES available to 250 feet 

■ Video Switch Matrix and other special / custom products available 

Circie 228 on Inquiry Card. 



The OmniWantI is a hand-held 
DOS computer housed inside a 
cast-metal ca.se. 

With modules that attach to cither 
side of the Omni Wand, you create 
a data collector to fit any application. 

This powerful data collection 
computer boasts internal memory 


of I megabyte of RAM and 
256K of flash ROM. It not only 
runs DOS 5.0. we installed it in 
the fla.sh ROM for you! Need 
more power? The OmniWand 
is compatible with PCMCIA 
cards, offering you all the 
memory capacity the 
most demanding ^ 

job requires. ^ 


^ ^ Call for a free information 
W kit today! 

1105 N.E. Circle Blvd., Corvallis, OR 97330 

503-758-0521 • Fax 503-752-5285 V 


Vidtfx and OmniWand are (rKMlerifd tradmurin al Videx, Inr. CCO504b 
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RISC BASED MULTIPORT CARDS 


LINUX, SCO UNIX, UNIXWARE-SVR4, XENIX 


APPLICATIOH 


RESELLERS WANTED 


On MS-DOS: Use to connect pool of 
modems, serial devices (POS). Software 
based on INTI 4 interface and 
communication library. 

On UNIX: Connect terminals, modems, 
printers, serial devices 

FEAT U11S 

>8/16 ports > Easy installation 

> High Performance (115 Kbps) 

> Full Modem Support (DB25) 

> Half-Size SMD Cord > Hardware & 

Software included > 5 years warranty 


Cyclades Corporotion • Fremont, CA (USA) 
m 800.347.6601 or 510.770.97?; FAX 510.770.0355 e-moll (ydades^notcom.com 


m 
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Bar Coding • Communications/Networking 


Communications/Networking 



Thinkiii 

eoi 





ar CMe»o'i 


America. Inc. 
Plant 


S004 



yidex!! 


If you need a quality 
reader small enough to fit in Ilie 
palm of your liand, Videx has a 
bar code reader for you. 

The TimeWand I offers credit-card 
sized portability, ideal in time and 
document tracking applications, 
'llie rugged DuraWand can take 
the punishment typically found in 


delivery and security applic<itions. 
The TimeWand IT offers the 
durability and computing power 
necessary in applications ranging 
from hospital patient care to 
warehouse inventory. 

Call today to receive a free 
information kit on Videx 
portable bar code readers. 


1105 N.E. Circle Blvd., Corvallis, OR 97330 
503-758-0521 • Fax 503-752-5285 


Videx, TiriieWand, and DuraWand are reKistered trademarks of Videx, Inc. GC0462B 
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Voice 

Boardsfrom 
jNew Voice. 

Now the others 
are obsolete. 

(Scary, isn’t it?) 

Computer Telephony Integration 
(CTI) is one of the fastest growing 
markets. Pick the voice board with 
performance that screams. Our sophisti¬ 
cated 2, 4, or 8 port models provide the 
best building blocks for success. Used 
applications such as: 


• Int’l Callback/Debit Card 

• Interactive Voice Response 

• Voice Mail/Messaging 

• Automated Attendant 

• Fax Back/On-Demand 

• Tele-conferencing 

• 800/900 Services 

voice 



• Telemarketing 

• Audiotex 

• Talking Yellow Pages 

• T1 Interface Support 

1893 Preston White Drive 
Suite #120 
Reston, VA 22091 

Tel (703) 648-0585 
Fax (703) 648-9430 
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CONTROL 

AU YOUR PC SERVERS 


FROM ONE KEYBOARD, MONITOR AND MOUSE 

_ with MasterConsole® 





COMPARE QUALITY 
AND PRICE PERFORMANCE! 

• Save Space. Cut Costs & Centralize 
Control with l(X>% Reliability 

• “Plug and Play” Any Mix of ATs 

& PS/ls; Supports PS/2 & Serial Mouse 
& AU Video 

• Desktop or 19" Rackmount Models 
for 2,4.8.16 PCs. Expand to 64 

• Keyboard & Mouse Emulators for 
Error Free PC Operation and Autobool 

• AUTOSCANPM to Monitor All PCs 

• Remote Access up to 150 Feet 

• Thousands in Use Worldwide 
GSA Schedule for US Fed. Govt 


‘Wo other solution 
stacks up.** 


CAU TODAYI 
(908) 874-4072 X 71 


0 

RCI 


RARITAN COMPUTER. INC. 10-1 llene Court, Belle Mead. NJ 08502 Fax (908) 874-5274 


30-l)A^ M()^F.^ BACK GUARANTEE 11 EE l-VEAR \V ARR\MA 


INTERNATIONAL: 

France: (33) 1-64 67 64 67 
Germanv: (49) 180-522-8222 
lrcland:’(353) M54-0589 
Italy: (39) 2-66800548 
Jaiwn: (81) 3-3255-1517 


Korea: (82)2412-5775 
Nelhcriands: (31) 10-4423313 
Sweden: (46) 020-788850 
Swll/eriond: (41) 22-7532200 
Taiwan: (886) 2-218-1117 
United Kin);doni: (44) 244-520222 


INTERNATIONAL RESEUiRS INQUIRIES WELCOME - CONTAa RCI (908) 874-4072 
Circle 229 on Inquiry Card (RESELLERS: 230). 


Rhetorex 

Voice Processing boards 
make CTI a reality. 

If you're asking “what’s 
CTI,” you’re missing one 
of the hottest new 
technologies going. 

Computer Telephony 
Integration links PC- 
based computer appli¬ 
cations to the telephone 
network, providing voice/ 

fax mail, interactive voice response, voice/fax servers 
and more. 

Interested? Maybe you’re already developing a CTI 
application. Then it’s time to discover Rhetorex.™ 

For the best value in CTI technology-from our 2 and 4 
port DSP-based voice and fax processing boards, to our 
24-port platform-give Rhetorex a call. And start making 
CTI a reality today. 




RHETOREX 


Rhetorex, Inc.. 2(X) E. Hacienda Ave., Campbell, CA 95008-6617 
Tel. (408) 370-0881; Fax (408) 370-1171 

All trademarks identified by the ^ symbol are trademarks of Rhetorex. Inc. 

All other trademarks belong to their respective owners, © 1993 Rhetorex. Inc. 
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HARDWARE SHOWCASE 


Communieations/Networking • Computer Systems 


Computer Systems • Data Acquisition 


LET YOUR COMPUTER DO THE TAI.KING! 


Integrated 

Voice/Fax Mail 

integrates major voicc/fax appUcations plus 
program control into one full-featured high 
performance software. PC-AT/386/486 based. 
Menu driven. Easy to use. Full support for 
Rhetorex, New' Voice. Dialogic. Bicom, Pika. 

I'l'l and Intel voice and fax hardware. Supports 
up to 32 voice lines and up to 8 fax lines. 
Hartlw'are + .Software Kits ^ ^ O ^ 

2 voice lines kit starts at v ^ ^ ^ 

Fax-on-Deniand lines: 818-3684566 or 
818-368-8848 

SigmaTech Software 

Tel: (818) 368-6132 Fax: (818) 368-7859 

10801 Bismarck Ave., Nonhridge, CA 91326 USA 
(Resellers. T>ealers/OEMs/Prirate bbels aie w'elcome) 


I Automated Attendant 

■ Unlimited Audiotex 

■ Voice Mail 

I Talking Yellow pages 
I Telemarketing 

■ Fax Mail 

I Fax on-Demand 
I Fax Broadcasting 
I Date/Party lines 

■ Int'l Call Back 


Circle 218 on Inquiry Card (RESELLERS: 219). 
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TflHEET VaUH PHEV! 


Bag Your 

Voice Processing 

Objective 

♦ UOJCE eiAJl 

♦ AUia-TMUBFEH 

♦ f AX-aU-DEnflUD 

Complete your mission 
for as little as $295. 

CBai*800-685-4884 

510-522-3800 • FAX 510-522-5556 

VM (argot dovateporVOEMS 


TALKING TECHNOLOGY, INC. 

1125 Atlantic Ave. • Alameda. CA 94501 




PC-in-a-Box Portable OEM system that provides core functions 
of a PC. DOS applications run from ROM with no 
change. Development Support is provided. 
192x128 LCD. 52 keys, uses KS-9 CPU card with 
256K SRAM. DOS, PCMCIA. 1 sri, 4 hr batt.$599 q1 
CPU Cards KS-9; Low power CPU card with C^T F8680 . 

(286 eq.) Options; 2M SRAM. 1M ROM, flash, 
3 serial, 2 parallel. PCMCIA, modem, $249 qlOO 

KS-2; NEC 40, 256K DRAM. 1 serial. Options: 
3 serial, par, PCMCIA, modem, A/D $129 q100 

KS6; V-53 CPU. 512K DRAM. 1 srI. Options: 2M 
ROM/SRAM. 4 sri, 2 parallel, printer $229 q100 


KILA 

Boulder, CO 80301-2842 USA 


Call 

Tel: 303-444-7737 
Fax: 303-786-9983 


BYTE JANUARY 1995 
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Rackmount Solutions 


RACKMOUNT COMPONENTS - QTY 25 PRICING 


Rackmount Chassis 19'x7'xir 

$131 

Rackmount VGA Monitor 

$531 

Rackmount Monitor Sheh 

$113 

Rackmount Cherry Keyboard Drawer 

$200 


RACKMOUNT PLATFORMS - Qty 1 Pricing 
RMS4860X2-66 EISA $1593 RMS486SX-33 $915 

RMS4860X-33 $1136 RMS386SX-33 $665 

RACKMOUNT CHASSIS -15 Models up to 20 Board Slots 
SLOT CPU BOARDS - EJSA4SA 486,486SX, 386.386SX 
RACKMOUNT MONITORS * Super VGA & Monochrome 
RACKMOUNT KEYBOARDS - High Quality Cherry KB 
RACKMOUNT SWITCH * Video/KB up to 12 CPUs 
RACKMOUNT CABINET - Modular from 21' to 96* high 

Exclusive International Distributor Program now Available 


MAUEY 


TECHHOIOCY KMC. 

2468 Armstrong Street. Livermore CA 94550 
(510)447-2030 FAX: (510) 447-4559 
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1 - 800 - 800-6889 

1-408-24.S-6678 in CA 
Fax: 408-245-8268 


PC-based Solutions for 
Industrial Automation 


• Industrial PCs & Workstations' 

• Enclosures and Card Cages 

• 486/386/286 CPU Cards 

• RAM/ROM Disks 

• Industrial I/O Cards 

• RS-232/422/485 


Advamtech. 

750 East Arques Ave. ■ 
Sunnyvale, CA 94086 


Circle 195 on Inquiry Card. 


World's Fastest A/D Cards 



V 12blL60MSPS 


V 8 bit 40 and 100 MSPS 


V Very Deep Buffers 

Drivers In C, BASIC, 
Windows DLL, LabVIEW, 
LabWindows CVI 


CSLITE 8 b«, 40MSPS $595 

CS250 8 tHl, lOOMSPS $3500 


CS1012 12 bit, 20MSPS 


$4995 


CS6012 12 bit. 60MSPS $6995 


Gage Applied Sciences Inc. 

5465 Vendeo Abe«ie. Montroai, OC. Canada H4S 1S1 
Frooi outside North America, call +1-614-337-6893 
Fax; (514) 337-8411, BBS: (514) 337-4317 
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Data Acquisition 

for Notebook PCs 


High-speed, PC parallel-port connection 
2-ch D/A & 16-ch, 100-kHz AD 
32digitaU/0 

16 high-speed digital inputs 
5 countertimer channels 
AC or battery operable 
MS Windows graphical software 


iDtech, 


lOtech. Im. - 2»71Canno<i M Oeveland, OH 44146 


(216)4}9-4091 • Fax (216)4394093 
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Data Acquisition • Disk & Optical Drives 


Disk & Optical Drives • Keyboards 


FREE, 288 PAGE 


■ DATA ACQUISITION CATALOG ■ 
_ AND REFERENCE GUIDE J 


FOR IBM PC/XT/AT, MICROCHANNEL 
COMPUTERS AND COMPATIBLES 



KEIIHLEY 


SEND TODAY FOR YOUR FREE 
V.A I aLOG or call 1-800>348-0033. 


•A/D Boards 
•Signal Conditioning 
•Comnnunication 
•PC Instruments 
•Scientific Software 


METRABTTE 


FAX; 508-880-0179 


Circle 204 on Inquiry Card. 


24-BIT A/D 


CONVERTER 

$495 

Money hack guarantee 

* Programmable data rate, 
gain arxl filtratkxi 

* Optically isolated 

RS232 serial interface 

800-321-5355 

Lawson Labs, Inc. 

* 20 digital I/O lines 

* AC or battery powered 

* With PC/XT/AT software 

744thAve.NW 406 257-5355 or FAX 257-5572 

KalispeU, MT59901 


1 We manufacture a broad line of data acquisitkxi products. | 
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Terminate SCSI Problems! 


SCSI Vue 
Terminator 


Features: 

• Active Regulation 

• $latu)» Indicators 

• Gold Contacts 

Benefits: 

• Improves SCSI Bus 
Performance 

• Less Errors; More Reliable 
Data Transfer 


Important Data 
• Faster Performance 


• Test Cable Integrity 

Granite 

D«I«G«I«T«A*L 


SCSI Vae“ 
Gold Cables 


3101 Whipple Rd., Union City, CA. 94587 
Ph: 510-471-6442 Fax 510-471-6267 


Diagnoses Problems 
Analyzes Signal Quality 


High- Performance 
Active Diagnostic 

•rXDS* MAC‘UNIX* 


Features: 

• Diagnostic Indicators 

• Large Ferrite Filters 

• Triple Shielding 

• Double Gold 20u" 
Plated Connectors 

• Extra Heavy 26 
Gauge Wire 

Benefits: 

• No Loss Of 


Circle 222 on Inquiry Card (RESELLERS: 223). 



The Intelligent Solution For Data Acquisition 


DAP3200€^ Data Acquisition Processor™ 


Analog I/O lo 7fi9K samples per second 
Digital I/O to 1.6M samples per second 
Up to 512 analog inputs on one DAP^ 
Up to 128 digital inputs on one DAP 
Up to 66 analog outputs on one DAI^ 

Up to 1024 digital outputs on one DAP 


On-board 486; SX. SX2, DX2, or DX4 
ReafUme Data Acqubotion-Windows or OS/2 
ReafTlme Process Control-Windows or OS/2 
On-boaitin-T.FIR.inU. 


and more 

VBX Custom Control 


MlCWJglAJR^ 

Laboratories/ 


Ask for FREE catalog and demo diskette. 2265 116th Avenue NE 

206-453-2345 / fax 206-453-3199 Bellevue. WA 98004 



^ • Keep ihe current 

^ \ HD in the system 

C 0 D • Configure os primory or 

BARE KIT WITHOUT HO ' OK 

5i99(,„„l,e5i0(HD| ‘ 

Complete Kit With HD 

SI Ml 

540MB $595 Tel 310*313'4540 

1GB $950 Fax 310-313-4542 

•24 hours info and on-line purchase BBS service 9600bps* BBS 310-313-4543 


REMOVABLE STORAGE MODULES 


FEATURES ft OPTIONS: 

> Supports most 3.5’ hard 
dnves 

>- IDE. or SCSI interfaces 

> Hot removability 

> Key lock ON/OFF security 

> Fan cooling option 

>- Built-in SCSI ID selector 
switch option 

> Ruggedized aiuminum or 
low-cost plastic version 

> Power/Drive activity 
LEDs 

> Patent protected 


RUGGED RACKMOUNT KEYBOARDS 




19” rackmount keyboards 
1U or 1 75" space 
25 models 

Full travel and membrane 
types 

IBM PC XT/AT. PS2 
compatible 
US and Inti, versions 
Spnng-lock front panel 
Serial output 16mm, 2 
button trackball 

CallElmaat 

510-656-3400 


lELMA 


ELMA Electronic inc. 

44350 Grimmer Blvd. 
Ftemont CA 94538 
Tel. (510) 656-3400 
mfsx {510.1 656-3783 as 


Circle 238 on Inquiry Card. 
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HARDWARE SHOWCASE 


Keyboards • Laptops & Notebooks • Multimedia 


Programmable Hardware 



CUSTOMIZE YOUR KEYBOARD 


• Custom Key Imprinting - all brands! 

• Custom Colored keys for DEC®, 
Wyse**, Key Tronic^, Cherry^, and more! 

• Custom and sttxrk keytop label kits for 
software support & languages. 

• Full color keyboard templates made to 
your exact specifications. 

• Word Perfect Keyboards. 

• Cyrillic, Arabic, Hebrew, etc. Keyboards 



CUSTOM HOTLINE 800 937-1337 


from the leader m Keytop Innonations^^ 



Dept. BYTE, 260 Justin Dr. 
Cottonwood, AZ 86326 

602 634-7515 

FAX 602 634-4620 


Circle 199 on Inquiry Card. 



Less than 61). 


internal 14.4K 
. fax/Modem 


1 


9”Adive4Atilrix 
: ColorLCD 


ISfinSVGAMonllar 
Pori & External 
Keyboard Pbrt 


Upgradable 


i 4 i 


TRODn'CINE 


It's Expandable, 

It's Reliable, and It's AffordableJ 


486DX4-75MHZ 
4860X4-1 Oq^Hz Tw) Serial Pbfis 

_ ' y^i-^RemovableHoal Drive 


yms. 




Two PCMOA Skis 


AMREL TECHNOLOGIES INC. 1-800-88-AMREL 

(8l8I.T03-6688*Fn:(8t8)358-3838« II80I GoldringRoad. Aicadia.CA91006 


Circle 214 on Inquiry Card. 




12 bir SWITCHING I 


[bIbLtf 


TM 


(Stereo Amplifier for MULTIMEDIA Applications) 


12 MONTHS 


Waltz 
Windows E 


-ixlO ifeU Owilfl?, 

W CD-ROM AUDIO INPUT 

^xIO Watt SPEAKER OUTPUT 
^ LINE AUDIO INPUT 
from CO, Tuner, Soundcard etc. 

12-bit DOLL^ (Digital One Line Link) Interface 
for 5,12,110 or 220 volt switching technique 
Distribtltors WOlidvide wantedSwitch boxes are available from $49 
Manufactured in Europe by; 

pTC il^lponiics CiV 

Sport u. 2; P.O.Box 14. 

2112 Veresegyhaz -HUNGARY cjj. 
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Fast & Friendly 

The handheld programmer/emuiator for demanding engineers. 


S4 programs EPROMs, 
EEPROMs, FLASH, PICs, 8751 
micros. It emulates RAM and 
ROM too! 

To gat S4 on your desk tomorrow, or 
to simply request literature, call: 

US: 407-649-3335 
iNru (+44) 300 320719 

us Fax: 407-649-3310 
INTL Fax: (ri^44) 300 321012 



Dataman Prog r a n rwnara Inc 


US: Dxtwnan Programnars Inc., 22 Lalw Bsauly 
Drive. Suite 101, Orlando, FL 32806, USA. 

UK: Delaman ProgranNuars Lid, Station Road, 
Maiden Newton, Dorael DT2 OAE, UX. 


IS years of innovative solutions In the palm of your hand. 


Circle 197 on Inquiry Card. 


1 800 668-2707 Voice: 519 850-0637 Fax: 519 660-1602 
From DWeuPLC... 

Our Hottest New Product!! 

Smart Input. Output Devices for the PC 
Plugs into Your Serial Port 

Read or write to inputs or outputs. Program events 
to occur based on time of day or any event. Sequence 
events based on input conditions or lime. Transmit data based 
on event or time. ASCII communicaiions. Pre-process acquired data. 

Digital 10 - 8 in 8-24V 6 out 120VAC 3A $198 
Analog 10 - 6 10 bit 30uS in 4 out S291 

Notwartt Manager RS232/PS485 Smart $299 

I S(K) (168 2707 (519)-850 0637 f'AX (519)660 1602 

DAVISON ■ WORTH 


O O R 
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Let your 

"true colors shine throu^" 
when you advertise your 
computer products in the 


BVTE 


HARDWARE/SOFTWARE 

SHOWCASE 

our newest, affordable, 
4-color advertising section! 

Call for more details: 

(603) 924-2695 
or (603) 924-2598 



















































Programmable Hardware • Tape Drives 
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:iiarnng at $119^ Qiy 1 


Z-Wortd's 
C-programmable con- 
troflers m Ideaf as the brains for 
control and data acqufsftion applications. 
Features Include digital I/O to 400 lines, ABCs. 
BAGS, relays, solenoid drivers, RS232/RS485, 
. battery-backed RAM, clock, watchdog, LCDs, 
keypads, enclosures and more, Use our sim¬ 
ple, yet powerful, Dynamic development 
system ($135 Integrated editor, compiler and 
debugger) for quick project completion! 

1724 Rcasso Avenue 24-Hour AutoFAX 
Davis, CA 95616 916J53.0618, 

916.757.3737 Gail from your FAX. 

916.753.5141 FAX Request catalog #18. 


3480 & 9-Track 
Optical CD ROM Maker 

Windows NT, OS2, Novell Software 

• 3480 from $5995 

• CD ROM Maker $3795 

• Optical Storage from $995 

• 9-Track $995 Complete 

CALL 1-800-938-TAPE 

Cef The Very Best For Less 



^ T 


Laguna Data Systems 

7340 Smoke Ranch Road, Suite Q Las Vegas, NV 89128 
Tel: (702) 254-2646 • Fax: (702) 254-0910 


Circle 202 on Inquiry Card. 


Tape Solutions 


ID 


numsTRR; 

„,The Tape Experts 

• Top Quality 

* High Performance 

♦ Proven Reliability 

• Easy to Use 

* Best Price 

• Total Support 

• Factory Direct 

* Made In the U.S,A, 


9-TRACK # ■ 
3480/3490 

Data Interchange for ' 
DOS, NOVELL, UNIX, 
WINDOWS AND OS/2 


6709 Independence Ave, 
Canoga F^rk, CA 91303 
FAX (81S) 592^116 
Td (618) 592-0061 
Tel (800) 468-0660 
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SKAFFSTALL 


PC/nAoldfromc/Mini Information €xehan^ 

■ Tape Transfer and Fomrtai Conversion 

* EBCDIC 4—r ASCII Data Manipulation 

* AS/400, TK50, araJ 14’ QIC Drivaa 

* UNIX Tar and DEC Save Set Optlqng 

* Re&stler Inquirfea tiwlted 
QwckCopy * JapeDupWcBtlon 

READ/WRITB 9-TRACK 
3480*8MM«DATon 
YOUR PC NOW! 

tU ... (3f7) f4S-S677 « 


CORPORATION 

FAX: (317) 842-8294 


1-800-248-3475 


S^dUm Sina f973 
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Free Instrumentation Reference 
and Catalog 

National Instruments Is providing a 1995 catalog detailing 
computer-based data acquisition, Instrument control and data 
analysis products. Includes information on exciting new products 
and technologies such as Plug and Play boards, Power Macintosh 
software, Test Executives, SPC and SQL add-ons, HP-UX 
instrument control, PCMCIA interfaces and VXIp/ugc^p/ay. There 
is also information on customer education classes. Includes 
tutorials and glossary. 

National Instruments 

6504 Bridge Point Parkway, Austin, TX 78730 
(512) 794-0100 

(800) 433-3488 (U,S. and Canada) 

Fax (512) 794-8411 


Circle 226 on Inquiry Card (RESELIERS; 227). 


Circle 205 on Inquiry Card, 

JANUARY 1995 BVXK 283. 


HARDWARE/^FTWARE SHOWCASE BVTE 














































































SOFTWARE SHOWCASE _ BVTE 


Database • Graphics 


Graphics •Operating Systems •Programming Languages/Toots 


Factory Data Collection 



The TransTerm 5 is a work station data entry/display terminal 
for on-line shop floor data collection into PC/AT/PS-2 systems. 
The unit is one of a family of such terminals which feature LC 
displays for operator prompting and data entry via sealed touch 
keys or an optional barcode scanner or badge reader 
(Code39,LIPC+). A multi-terminal network controller (up to 250 
stations) and a dBASE IV compatible software package are also 
available. System costs start below $300 per station. Options 
include display backlighting, barcode scanning, counter inputs, 
control output. 

computervkise; 

302 N. Winchester • Olathe. KS 66062 

913-829-0600 • 800-255-3739 • FAX 913-829-0810 
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GSS*GKS 

Graphical Kernel System 
for MS Windows 

GSS*GKS, a C and Fortran function library based on the 
ISO/ANSI GKS-standard, enables you to develop portable 
graphics applications including user interaction, coordinate 
transformation and object segmentation. GSS*GKS, which is 
well established as a DOS version, is now available for MS 
Windows. Take your existing GKS code, recompile and link it 
with the GSS^GKS libraries and get a real MS Windows 
application v^th access 
to the Windows print manager. 

When developing a new 
application you experience a 
powerful graphics functionality that can easily be integrated 
into the windowing environment. You may even add Windov\/s 
elements such as menus or pushbuttons. Supported 
compilers are: MS C and Fortran, MS Visual C, Borland C, 
Watcom C and Fortran. In addition GSS*GKS libraries are 
available for Windows NT. OS/2. SCO UNIX. Interactive UNIX. 
Solaris and Onsite UNIX SVR 4.2, thus offering portable 
graphics functionality 
all platforms. 

11 II ' Subbelrather StraBe 17 

D-50823 Cologne, Germany 

UMAimGC . 



Phone:449-221-512074 
Fax: -H49-221-529666 
Email: g8scgi@ematek.de 


2100 22«aQ«kmo.'»,^l 


NewII Version 7. o' 

1 Available for DOS, OS/2. 
Windows and Windows NT 
High-resolullon vector graphics 

• Log plots to any base 
3-D surfaces shaded to level 
contours 

•• Printer output limited only by 
size of output medium ((X)S) 

• New — patch plots, bar and 
whisker plots, staircase plots 
PostScript Level 2 support 
All elements in 216 colors 

GraphC Is a C-llbrory that dlows you to create every sort 
of scientific and engineering plot. No special knowledge 
is required to program in GUI environments. 

Scientific Endeavors Corporation 

508 N. Kantucky St., Kingston, TN 37763 fleasonabte license terms 
(800)998-1571 FAX: (615) 376-1571 are available. j 



Circle 208 on Inquiry Card. 


A Complete 32bit 
Multi-user, Multi-tasking 
OS for the PC. Including: 
C, C-F-i-, Ada, Pascal, and 
Smalltalk Compilers. 
TCP/IP, Slip and PPP. 

With complete sources. 
And 600 pages of 
printed docs, 
only $57.95? 

Yup. 

Slackware 
Professional 

(800^546-7274 

t wW W mrnW “ Tefc (203) 4545500 Fax: 4542582 

Circle 242 on Inquiry Card (RESELLERS: 243). 


All for 



Linux 2.1 


Learn C-i-i- & Windows-Based Programming... 
Simply, Quickly! 


With the OML Learning 
Series'* you can learn 
C/C++, object 
technology and 
Windows"-Based pro¬ 
gramming quickly and 
conveniently In the 
privacy of your home 
or office. The OML 
Learning Series 
features: 

Visual Series’*, 
OC++ Series’" 
OOA/OOD Series'", 
OLE Series” 



Each series: $249* (reg. S400> 
Any 2 series: $399* (reg. S7S0) 
Any 3 series: $549* (reg. sioso) 
All 4 series: $649* (reg. si300) 
LAN version: Call 

• Unwed ■nrw offer 

800-6789-OML 


Call US for 
information. 


and FREE 
Demo 



Object 
Management 
Laboratory 
TEL: 805-373-8111 
FAX: 805-373-8116 
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Circle 235 on Inquiry Card. 


Circle 246 on Inquiry Card. 

























































utilities • Windows 


CSP 


Consolidafed Software Products, Inc, 


Circle 237 on Inquiry Card. 




Til order 
yoiti‘ 

copy of 
imm IJKK 

mi 

80<)-737-87(Kt 


\o\v You Can Have It AD 


[Now Ll^^NY LINK i^ves ttie PC user full aco^s 
to the data on any hard drive including hidden, 
svstern and encrypted files. With li^NNV LINK 
yim can aipy cut, rnovt^ slid<‘ and delete flies, 
dtrectorles and subdirectories regartik^ of the 
attributes. .All data can be copied from any PC 
ineluding laptops and notebfxiks to any other 
PC with the included cable right lhjY>ugh the 
serial port or parallel porLs, The user friendly 
Interface makes Lennv Link die easiest to use 
data transfer program available. 


Windows • Miscellaneous 


Fwzy vi'- ^ 


Conventional spreadsheets can't 
cope with uncertain or fuz^y 
numbers. 

But now therc^s FuziCalc. It was 
designed from the ground u]) using 
revolutionary fuzi-.y math technoiogs' 
CO achieve breakthrough performance. 

FtiziCaic is perfect for projections, 
planning, and cstimacing. See for 
vourseif. Call now for FREE info kit. 


Call 800-472^6183 

FuiiCah. 

Tin: Fuzzy Spitadsheer^ 


Circle 239 on Inquiry Card. 


PCBoard BBS Software 


Call 800.356.1686 for a free, 
fully operational 2-line demo copy! 

Dial-Up and Local/Neiwork Access Included ■ Built-in Inremet-UUCP, 

FlDf ) & .QWK based Netmail • BuDeiim, Files, Surv^qf’s, Private & Group 
Chat * E-Mail, plus Public & Private Message Bases * ASCII, ANSI and RIP 
Graphics Supported • Includes a FREE Microsoft Windows E-Mail Client 

Call our Support BBS ai 
801 . 261^76 for a live demol 

^PCBoard 

Ctarit Develotment Company^ tn£. 

3B50 South TDD EBBt, Sutte XO, MwTUy. Uiai S^IDT-ZIT^ 

Ttl, Sai.S6I.l6M • SOl.»l«9T * BOS |Qj,aga.S9Jfl 
t'Mail: 3£tesedartri]nrj«iin • tBdi.euK>urtiSclahde^j<XHiii 

Circle 288 on Inquiry Card. 



The objeci browser 











Imagine this: Your 
develupmeru learn 
easily exiracUng 
legacy data inio 
a generic object 
format—any size, 
any type, any relationship, any 
reference—all capable of an natation. Imagine 
compilable specifications, interactive testing and auto¬ 
mated documentation. Imagine transaction management, 
logical navigation and readable code. Now think of how 
this would shorten your time to completion of software 
nroiects ^ 

“ Think of Gamelon, the royalty-free, 
full cycle development toolkit that 
combines significant database 
features with a persistent store 
class library. Licenses for 
Windows. OS/2 and NT. 

For C and C+-i-. But dont just 
think of Gamelon. call 1.800,GAMELON 






for a free evaludlioH disk. 


gamalon 


Menal Corporation, Menlo Park, CaJifornia, info@mcnai.com. FAX d! 5.853.64o3 


Circle 249 on Inquiry Card (RESELLERSt 250). 


NEW VOICE/FAX SOFTWARE FOR WINDOWS! 


Voice WFidow is itic premier 'Open ArchtEectare’ Yoice/Fas processing sefi™ Lr wintifflvs! 
. / , The toV MibY ailm's ycjti to oiejEe sophisto^^ 

■oice proeess^in^ appiicurians viidt dBASE III or 


i 


□ □ 
□ □ 


' 10,000 Yoke Mail Ijohs 

■ CojnpkHE Alitjj-Aticndanj 

■' Fd] Fai-On-Danaint fuflrtiotidllj' 
'EspitiiiaWe tn 16 EelephoEie lines 

■ ftiEldows a coFilpallhlet 

Mc$ |U9iM 


Voice Window ami tk TdqM ^p| 
Voice Window mtis on i PC/2lj6/3 


Credit Card Aflllwrimww 
■flOQ’* ffiinik: SenfiLis 

Bmik Arcoimi 
Sell Audio Advertising 
Autcifiiatk Bil1in| ...& tmh .Mirel 

'ts TalMfigTerhnfjlDgy anil Ym Iknlpro. 

^ for Sales ami Tedmical jjifofmatitiji calk 


ft mystic software iric. 1-800-697-8426 

1504 ENCINAL AVENUE, SURE D, ALAMEDA, CALIFORNIA 94501 
TEL 1 -Sm-BeS-Sl89 FAX T-510^865-9583 BBS 1 -510-885*3856 


Circle 224 on Inquiry Card (RESELLERS: 225). 

by making your small q^ice 
sound BIGGER 



^vv 




^9 


Siiican5art^p^40iB^4^6^521^^F^F4 

4780 CasflewDOd Drive, San Jose, CA 95129 

Hot Line: 800-969-4411 Ask for FREE Product Info 

Circle 209 on Inquiry Card. 
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SOFTWARE SHOWCASE BVTE 
















































Pi. 

Pi 

Pi 

Pi 


Are you looking for service, quality 
and dependability when it conies to your 

LAIN! nrnHiirt<s? 



Look no further. Alta Research, 
manufacturer of the Award-winning 
EtherCombo-16+ T/C, has adapters for all 
your I.ocal Area Network needs: 

• 16 bit Ethernet • Internal Concentrators 

• 32 bit Ethernet • PCMCIA Ethernet 

• 16 Bit Token Ring • Low Cost Ethernet Solutions 

• MCA Token Ring • Network Operating System Bundles 

Call Alta Research today for details on our Authorized Reseller Projtram 

1 - 800 - 423-8535 

Alta Research Corporation 

614 South Federal Highway, Deerfield Beach FL 33441 
Phone (305) 428-8535 Fax (305) 428-8678 
Or contact a reseller near you: 

Mainslreel Computer 1-800-333-9899 DataComm Warehouse 1-800-328-2261 


Circle 190 on Inquiry Card. 


Novell and BYTE 
Yes Partners 


You know the value of Novell's Yes program 
logo: it tells your customers at a glance that your 
hardware and software products are compatible 
with NetWare. There's no guesswork for ^ur 
customers, n^^sing^m |j|f^^^||hat| 
right. The Yes i^n e|£i^;^i^!SM§^elr 
products will wonBiir o Nl 




For informamh about advertising your 
product in M BYTE YES PAGES 

The best way to hove your customers soy "Yes!" 
to buying your products is to soy "Yes!" to BYTE 
YES PAGES. Just contact your McGraw-Hill 
representative to get started. 


Ellen Perhom 
603-924-2598 
Southern U.S. 


Mark Stone 
603-924-2695 
Northern U.S. 


SIMPLY THE BEST RESOURCE 
FOR DIRECT BUYERS! 


Use BYTE’s fast, convenient card deck to find the best deals on computer products and 
services. Each mailing is loaded with essential hardware and software product informa¬ 
tion for making purchases direct from the manufacturer - and it's absolutely free! 

The BYTE Deck is your #1 resource for: 

• CD-ROM • Networking 

• Multimedia • Windows and More! 


The next edition of the BYTE Deck mailing will arrive in your mailbox soon. 

Don’t miss it! 

Advertisers: 

Call Susan RastelUni today at (603) 924-2596 or fax your order to (603) 924-2683 
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THE BUYER’S MART 


A DIIIECTORY OF PRODUCTS AND SERVICES 


THE BUYER’S MART (s a unique dassified section or¬ 
ganized by product category to help readers locate sup¬ 
pliers. Each ad has Inquiry numbers to aid readers re¬ 
questing information from advertisers. 

AD FORMAT: Each ad will be designed and typeset by 
BYTE, Do NOT send logos or camera-ready artwork. 
Advertisers should furnish typewritten copy. 2"xtV«" 
ads can include headline (23 characters maximum), de¬ 
scriptive text (300 characters is the maximum 
recommended) plus company name, address, tele¬ 


phone and fax number. 2"x2®A" ad has more space for 
descriptive text (850 characters is the maximum recom¬ 
mended) 

DEADLINE: Ad copy Is due approximately 2 months 
prior to issue date. For example’ November issue 
closes on September 8. Send your copy and payment 
to: THE BUYER'S MART, BYTE Magazine, 1 Phoenix 
Mill Lane, Peterborough, NH 03458. For more infor^ 
mation call: Margot Swanson at 603-924-2656. 

FAX: 603-924-2683. 


BATES (Jan. 1995} 

3-5 6-11 

Issues lESJBE 

n 

Issues 

1 ad S731 

$701 

$614 

Z^xlV 2 ads/issue - 

- 

5S4 

3 ads/issue ^ 

- 

556 

1 ad $1,462 S1,4Q2 $1,226 

2 ads/lssue - 

- 

1,169 

3 adsAssue - 

00--- 

1,111 


ACCESSORIES 




KEYBOARD, VIDEO, MOUSE, AUDIO 

Extend signals from PC with EXTENDER 

Spilt signals with COlMPANlON/PC EXPANDER 
Switch signals among PCs with COMMANDER 
Boosts Eigiiflls up to 600 feet. Control up to 96 PCs 
wilh one keyboard, monitor ajnd mouse. 

CYBEX CORPORATION 

4910 Research Dr„ Huntsville, AL 35S05 
Phone: 205-430-4000 FasC: 20&-430-4030 

1 Inquiry 651. 


STABILANT 22 
CONTACT ENHANCER 

fsownrwtffidbd... “Jony Pounwte 

A long-lenn envIramnronlalty-Mfe, fesfltenlconaiijct 
imatmanl: Stsfallanl ^2 subalariftially Impitive^ the rallablUly 
of connectoiB and corrtactis for oom.pirterB, blo-rnecllcal 
eieetronlcs, lotacom, avkmice, fwocees contral, CATV, wklao. 
Bvdto, and automotive Equipment. 

D.W. Elect roc he mi cals Ltd. 

97 NewkfTk Ftoad (Nortll) Unll 3, Rtctimontf HIH. 

Onlarw L4C 334. Canada (90S) 50(0-7500 

1 Inquiry 652. 

1 

BAR CODE 

■ 


Bar Cade Readers 

For PC, XT, AT, PS/2, Macintosh 
and Serial Terminak 

* Attaches as 2rid Keyboard or to any ADB port 

* Reads 2ol5,128, UPC/EAN, Code 39, etc 

* External or Internal attachment on PC 

it Wand, CCD, Slot Badge, Magstripe or Laser 

* Two Scanners per Reader 
it 1 QO-h Conligurabte Options 

* 2 Year Warranty, 30 Day $ Back Guaranlee 

* Direct From Manufacturer 

* Top Rated by independent Review 

* Complele with CCD Scanner - SB24 
it Complete with Laser Scanner-$1250 
it Complete Wand only Reader- S329 

Worfhmgfan Data Solutions 

3004 Mission Street 

Santa Cruz, CA 95060 
403-458-9938 

800-345-4220 



Labeling Software 

On EPSON, IBM, OKI. or LaserJet. Easy 
WYSIWYG design. Any format/size. Up to 120 
fields per label. 18 text sizes to 3" - readable at 
TOOL AIAG, KMart, Sears, MIL-STD, Penneys. 2of5, 
128, UPC/EAN, Code 39. File Input & Scanned 
PCX graphics - S279. Other programs from Si 29. 

Worthington Data Sofufions 

{40B) 458-9930 800-345-4220 


BAR CODE 


Portable Reader 

* AA Battery Operated, 64K or^seK 

A Display messages and optional volts messages 
tell operator wtiat to do. Wlessages are easily 
fBcorded (like answering mactiine) in any 
language. T^is unit is EASYI 
if Double duty as Non portable Fteader 

* 4x20 Supertwist LCD Display, 35 Rubber Keys 
it 2 Built-In Inventory Programs 

* Download tables ar>d Pick Lists 

* Warwa, CCD, or Laser Scanner Input 

* Serial Interface and Keyboard Interface 

* Reads 2ol5. UFOBAH. 128, Code 39, eic. 

* 2 year Warranty on Reader & Wand 

* 30 Day Money Sack Guarantee 

* 64K Complete wilh Steal Wand - S799 

* New Smaller Size - weighs orriy 12.5 oz. 

Worthington Data Solutions 

3004 Mission ^al - Crux, CA 950$C 

dQn-isa flsss FAX 4D8 4&a-B064 SOO-345-4220 


Cordless RF Bar Code Wand 

A cordless RF bar oode wand or laser with a range 
of 100 feet. Plug-N-Play. No software needed. 
Attaches as 2nd keyboard. For IBM and Macintosh 
or any serial device. 

Complete Cordless Wand - S695. Complete 
Cordless Laser -$1775* Optional Range Extenders 
$200 per 100' added. 

Worthington Data Solutions 

{408)488-9938 _ (800) 348-4220 


Windows Bar Code Fonts 

Add bar codes to any font based Windows 
program. Fonts designed for dot matrix, 
DeakJet and LaserJet. Print Codabar, 2 of S, 
Code 128, UPC/EAN and Cocfe 39 inside your 
Windows program. TrueType fonts, bitmaps 
and metafile support incliided. Only $199* 

Worthington Data Solutions 

(408) 458-9936 (800) 345-4220 


NEW FOR 1995 

COLOR 

IN THE BUYER'S MARTIf 

Attract the attention of your 
customers with the addition of 
color to your ad. 

Call MARGOT SWANSON for Details 
803-924-2656 ♦ Fax 603-924-2683 


BAR CODE 


Portable Bar Code Reader 

Use as a PORTABLE. WEDGE, or SERIAL 

► SV Baltery Ope-rallon with Utblum Backup 

► 2x1 S Supertwist LCD Display 

► 54 Key Keyboard with Separate Numenc Keys 

► Real-time Clock Supports Date &. Time Siamps 

► Reads alt Popular Bar Codes (16 types) 

► Wand, CCD, Laser, or Serial Inpul Devices 

► Built-In Program Generator 

► Create Your Own Custom Programs 

► 6 Built-In Invantory Programs 

>■ Up to 250 Programs Can Reside Jn Memory 

► Create up io 250 Data RIes per Program 

► Up to 250 Look-Up Files in Memory 
>■ Built-tn Calculator 

Supports HAYES Compatible Modems 

► 64K Memory with Data Compression 

► 30-day SS Back Guarantee - 1 Year Warranty 

► Complele Unit with WAND Scanner - $795 

AMERICAN MICROSYSTEMS 

2190 Regal Parkway, Euless, TX 76040 

(000)648-445? 1617)571-9015 F« (817) 655-6232 


BAR CODE READERS 

For PC. n, AT, PS/2. St Serial Terminals 

► Emulates Keyboard: Works With Any Software 
>■ Data Appears as Keyboard Input 

► Uses Enhanced Decoding Algorimms 

>- Accepts Wand, Slot^dge, CCD, Laser, 
Magnetic Stripe Reader, & RS232 Serial Input 

► Reads All Popular Bar Codes (16 types) 

► Reads HIGH, MEDIUM, & LOW densrty codes 

► Auto-Discriminales Between Bar Code Types 

► Easily Programmed with a Bar Code Menu 

► Over 140 User Configurable Options 
>■ Daisy Chain Up to 96 Readers 

► Suppods NOVELL Networks 

► Supports US & INTERNATIONAL Keyboards 

► Direct From Manufaclurer 

► 30-day 3$ Back Guarantee, 1 Year Warranty 

► Complete Unit with LASER Scanner - $1095 

► Complere Unit with WAND Scanner - $395 

AMERICAN MICROSYSTEMS 

2190 Regal Paritway, Euless, TX 76040 

(800)648-4452 1817)671-9015 FAX (817)685-6232 


CAD 


Circuit Design Soft wane for Windows 

Easy-lo-use schematic entry, PCB design, and 
simulation software, starting at $149 each. 
Complete PCB package with schematics, 
aulorouler, and layout for 2-tayor circuit boards, 
$399. Enhanced verslorr with autoplacement, 
more symbol libraries, and up to 16 layers. S649. 
CAM file outputs, 

Mental Automation, Inc. 

5415 laetti PIpoe, se-Beltevue WA 95006 
(gos) e4t-£141 FAX (206) £49^0767 BBS (206) 641-2846 

Inquiry 654. 
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Inquiry 653. 

































THE BUYER’S MART 


BAR CODE 


CAD/CAM 


Bar Code Printing Software 
LabelWorks lor Windows 

► Prints all Popular Ear Coda Types (18 Types) 

> DesKtop Publishing Features: WYSIWYG, 
Scalable For^ls^ Rulers, Guides, Lines. Shapes, 
Page Zooms {25%-400%), Templates 

► Rotates Text, Bar Cories, and Graphics 

> Supports Windows Compatible Fonts 

► Choose From Over One Kundred Popular 
Label Formats or Design Your Own 

► Rich Text Support: Mix Styles, Types, & Sizes 

> ALttonrtatically Prirvls Serial Numbers 
>■ Imports a Exports Graphic Rles: 

TIFF, aiFF, BMP. PCX, WPG, WMF. TARGA 
>■ Supports Virtually all \Afindows CompaUbte 
Prinlera {PosiScripl, Laser, & Dot Matrix) 

> SO-day Money-Back Guarantee, S29S 

* ‘ CALL FOR FREE DEMO SOFTWARE - * * 

AMERICAN MICROSYSTEMS 

2190 Regal Parkway, Euless, TX 76040 

(ea0je#-445Z (6171571-9015 FAX (817)665-6232 


CONTOURING MOTION CONTROL 

FROM A PRINTER PORT! _ 

IfMtexaf LPT^ soflwara 

NtW VERSIONS visA/whc 

* CcmtrDls up to S4X slap imuofs siinijttaneoiisiy. 

> LiriBar and Cinxdar iFiterpodaitidn, 

* isfew tealures to sccomirtoriale mHchiin& comrot. 

■ Easy-lcHLxSB EXDS device dri^r. Manual. 

“ CAD-CAM interface ara liable, 

^ „ rt i Ckirpim&in. 1422 Ainoli!! Art. 

Abilitv Svstems p* i9«ji ( 215 ) 6574330 

^ * FAX;(2lS)eS7-7BTS 


Inquiry 657. 


CD-ROM 


The Official ASP CD-ROM 

By The Associatloii ol Shareware Prelessienala 
Freshly llpdatsd Every Quarter 

Over 1100 Great Programs 

family. G^mes. Susiiwss. Graphics, Windows 4 MDiel 

Only S24.95 + $2.00 S&H 

CrdEr From Approved Vendor fH£E CaJalog VlSAAAC 

ABC SOFTWARE SOLUTIONS 

123 Grand .Avenue, Billings, MT 59101-6020 
406-256-5656 FAX 406-248-7540 

Sharewarg preKuaniB ragme separate piymenl to airltiafs II iotiiwt usefiil. 


Inquiry 658. 


BARCODE & AWG. STORE SrSTEMS 


MADE IH THE USA 

* Keyboard Wedge with HP 

Stainless Sieei Wend $249 

‘ Keyboard Wedge with SYMBOL 
LS2000 Laser SS49 

« Keyboard Wedge wilb SYMBOL 
LT1700 Laser S562 

« Softvvae Wedge Decoder Milh HP Slainlass 
Steel Wand or Laser Scanner (cxk & win) 5149 + 

* Mag. Stripe Encoder/Ftegder [3 T 

w/Software S1Q99 

* Printing Software [DOS, win, unw.,, ) S 149 + 

* Portable Data Terminals S$99 + 

* Complete POS System: 486 4(Miz, $1999 


iflMB RAM, moniioT, POS Scflware, SPS12 Receipt Prinlei, 

M-S Cash DtaMer, pda display. HP stainlass staat «artd and 
mB^bc siripa reader wtih decoder 
' Application Software: Invan, Asset. Tods. Tirne $ Attend 
■ Radio Freguency Termiiialslspigadspei^niniTraniM^ 

' FREE Printing Software. Wand Holder/Laser 
Stand. 30 Day S$ Back • Spanish Dept. Avail. 

• Direct from Mfg. 

BARCODB mSRNAnomi SYSTEMS (BIS) 

12140 Severn Way. Rlversiite, GA ^2503 (S03) 270-0016 Ind 
taw) 653-425? US ‘ {8flQ)21t-517fl CAN ■ FAX (909) 270-0920 


5b CD-ROM DRIVES Jb 
SCSI ADAPTERS -i' 

^ SOUND BOARDS 5b 

»CCf-nOM TITLES. MACa DOS 
' CD-fTOJH CAOOiBS A ACCESSOflfBS 

Computers at Large 

SatBlogH. CA 

Dedicated to CD-ROM recrinotogy, 

Please Call Fofl Onn Price Lj$t 
800-642-4194-408-255-1001 

Fax 408-255-3386 VISA & MaslerCand accepted 


Inquiry 659. 


We Buy. Sell & Trade 

CD-ROMS & MEMORY CHIPS 

Resellers Wanted 
Call or write for a free product update 
Consolidated CDROM, Inc. 

515 67th Ave Philadelphia PA 19126 USA 
■h1 -215-276-3657 / -f 1 -215-276-3854 fax 

|.aoa- 8 -CDROM$ 


CD-ROM 


CD ROM TOWERS & 
JUKEBOX SERVERS FOR 
ALL OPERATING SYSTEMS! 

No Device Drivers/ M SCO EX needed, 
Complele Kit Networks CD Roms, 
un limited user license, DISC PORT. 

"JE5, NONE BEnER AT ANT PRICE" 

Call NOW: 1 (BOO) 482-1856 305-271 -0076 


Inquiry 662, 


New and Updated CDROM Titles 


CICB. MS WirfdOMvs COFIOM, Thsncts of Windows prgrms ,.$29.95 

Giga Garnes CORDM, Gamgs fgr DOS/WrtdQfw$.139.95 

S^jace and Astrcjntimy, Ttenda NASA imaaea^data._....$39.95 

C User Grouii Library, C squtcs code Dec 9i3...$49.95 

Slmtel MSDOS CDRQM, POS Shareware/Freeware....$29.95 

QRZ Ham Radio COROM. FCC GaliBign Dn & Sbrwar..$29.95 

Hodhes QS/2: CDROM, DS72 Stiareware/Freeware..$29.95 

SauroE Code CDROM, 550 Mb source, DOSAJnix $39.95 

GuiHtiher^ Pro|ecl. UtBrature and dtios.......$39.95 

Linux Operaling Sys, 351^456 OS. XII, lull src...,.$49.95 

FrflflSSD Operatiruij Sys. Vtr 1.5. kml sre, X/GNU.$39.95 

U&ri$ Bntenri^ MSDOS Tech/Scl/EngiiieeT„...$89.95 

XtIRSriJnu CDROM . Full sre. SPARC binaries.$39.96 

Nebula for NeXTSFEP, Prgnis lor Intfll NeXT$TEP....„.$59.95 

Ada Pnofliammlng CDROM. [^mpIlBr^, squtcc, docs.....$39.95 

Arnicel CDROM, Amuga Shareware/FreewaTE....,..$29.95 

CDROM Caddies. LIlHtime Guarantee.......$4.95 


Tog quBlity CDROMs. 100% satisfied or full refund. 

WALNUT CREEK CDROM 

4041 PIkd Un&, Ste D-212, Concord, CA 94520 

1-800'705-9907 Viss/IVtC AJMEx, Fax: 1-510-674-0B21 


Inquiry 663, 


COMMUNICATIONS 


Frame Itday, x.25, BSC, HDLC, SDLC 

Use OUT rock solid, oornpbanl, inexpensive and robust 
eyrid^rtir»u$ produds for your PC ptofecl. On board protocol 
wjppofi FBduc»& PC overfieed. 

«Support lor MS-DOS, Windows. Unix. D&2. Netware and others. 

CCITT and ISO crniptianl K,2.5, HDLC, 

• Frama Relay blanket ce-iulied for any application. 

- Test and datascop« progTams for easy debugging. 

Sangoma Technologies Inc. 

Tot 1-800-308-2476 905-474-1990 

Fax 905-474-9223 


Inquiry 655. 


Inquiry 660. 


Inquity 664. 


CD-RECORDABLE 


Geared to CD-R technology 

GEAR, the ultimate CD-Recordable 
tool for any CD-Standard 
[f you demand a simple, easy-fo-use 
solution to create CDs, GEAR is 
everything you need. GEAR supports 
all major CD-Recorders: 

JVC High Technology 

Kodak Philips 

Ricoh Plasmon/Reflectton 

Sony Yamaha 

GEAR is available for 

• Wtndows/DOS • Apple Macintosh 

• Sun Unix • Hewlett Packard Unix 

Elektroson 

USA 

ID PresHlential Boulevanj, Bala Cynwyd, PA 190D4. USA 
tel 61D-617-C16S0 fax 610-617-0656 

Europe, Asia, Rest of the World 
P.O. Box 2436,5600 CK Eindhoven ,Ttie Netbedands 
tel 31' (0) 40-515065 fax 31- (0) 40-514920 
E-rnail Elektro@scl.kun.nl 
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Language/OS 

100s of COMPILERS 
INTERPRETERS with SOURCE 

for compilers, function libraries, and 
docs for standard and research 
languages § OS, 

Language/OS II 

The LARGEST COLLECnON of source 
just got BIGGER!!! A perfect companion for 
Language/OS. Additionai source for 
compilers, function libraries, and docs, 
$34.95 each/$60.00 for both 
To order these or other titles, contact: 

KNOWLEDGE MEDIA 

436 Nunneley, Paradise. CA 95969 

(800) 78 CD ROM (916) 872-7487 
FAX (916) 8T2-3S26, V IS A/MC accepted 
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COMPUTER BOOKS 


COMPUTER BOOK STORE 

Now, or tha irrtemet! 15% decoont afl mosl books Ifom 
140 publishers UNIX, CD-ROMs, Windows, lolernel, 
Macintosbi. Etectronlb calalogs available by anonymous 
FTP from ftp.cofnpubooVs.oDm. Download calalog from 
CompuSarve (GO GBK) Personal, technicaP service. 
Worldwide stiipplng, AlP major cards. 

CompuBooks 

RRt Box 271D 512-321-9652 

Cedar Creek TX 78612 USA Fax 5 12-3214525 

Orders only 600-880-6818 


COMPUTER INSURANCE 


INSURES YOUR COMPUTER 

SAFEWARE Computerownars coverage provides 
rdplacemeni pf hard ware, media and purchased 
software. As little as $49 a year covers accideots, 
theft, power surges and irtore. One csd\ does it aJI. 

1 - 800 - 800-1492 

SAFEWARE, The Insurance Agency Inc. 

PO Box 02211. 2929 H. High Si.. Columbus, OH 4321)2 
Now aveilabte In OnturiolM 
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COMPUTER MEMORY 


DATA/DISK CONVERSION 


EDUCATION 


MEMORY SIMM MODULES 

Wholesole Prices^Domeslic and Overseas 
AbsotufAl/ Tb« LowBit Prices on 3Q and 72 Pin Slmntf 
1x9-70 $31,50 

••4x9-70 $127.50 

LffeNm* Warronty on dl Memory. 

W# havB been Tba Leaden in Low Pricies Since 1986. 
Plopse CoK or - BUY ■ SB\X - TRAOB 

Windows Memory Corp. 

920 Kline Si.. Suite 302, Lo Jolfo. CA 92037 

800-454-9701 Fax (619) 454-9703 
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COMPUTER TELEPHONY 


Write your own Voice Moll software 

Create edvanae<r, muai-llne meli eysleirie witn 

VOS™H the EdllDTH' Choice. Complete language for 
computer/teisphane iriit^gralkKT. VOS ^upporte datatieiBBs. 
LANs, Voice recogniHon-, teKl-to-speech, conferencing, 
Bwljph^g anti more. 

Gall for free booklet Gst into interactive Voice. 

Parity Software 

US;415-9e9-0330 fa^t: 415-909-0441 
Europe: 445-3940.8803 fax: 445-3940^7803 


CROSS ASSEMBLERS 


Cross Assemblers 
Simulators 
Disassemblers - 

PseudoCorp * 

921 Country Club Road, Suite 200 
Eugene. OR 97401 

(503) 6S3-9173 Fax (503) 683^156 
_ BBS (503) 6B3-9076 _ 
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CONVERSION SERVICES 

Convert any 9-lrack magnetic tape to or from 
over 5000 formats including B" disk 

formats & word processons. Disk-to-disk con¬ 
versions also available. Introducing CD-ROM 
conversions. Call for more info. 

Pivar Computing Services, Inc. 

les Artlngtori Hgts. Rd., DapL «B, Buffalo Grove, |L 600S9 

(800) Convert (700) 459-5010 


Attention D05 and Windows usersM* 
now you can have file compatibility 
witfi all your Macintosh frtendsi 

with MBPSEE you CBO,,. 

• copy (Hbs bfltwesn DOS and Macintosh dtska 

- rsnaiiw, detete. and mafie/f&move iolder& on 
MacInlDsh dls}!;s 

- lotmat Mecintoehi tfefcs twrd <Hsks} 

But ONLY MacSEEfealures... 

■ eupport ipr almost any disk including i .44/7.'BS Mb nappy, 
BIOS compatible hard disks. ASPI SCSI hard disks 
(SyQueata, BemouiHe. MOe], and CD-ROMs 

■ rife Eranslalisn lor MacBinary and BinHev filea, and most 
common data files inciudlng EPS, TIFF, Text. ExcdJ, 
Pholostiap, Qulcktims Movtbs, ...ale. 

■ inctudefi BOTH DOS and Wjndows ^ersloru In 
ONE packaged 

MaoSEE is ciaaiiy a batter deal ttian buying a vihcieH navr 
MBcintoBh and MacSEE li ifso cheaper than compatttQrs lha;t 
are tinabfe lo live up Iq half of Iheae ideturaa. Try MacSEE 
under our 30 day money bach guarantee! 

MacSEE la only $79.95 aivd can be oidered dirod via cNack. 

TTWfiay Older, COD. or corpofste FO (rwn; 

REEVEsoft 

P.O. aoK 1&fl4 » Ctemson, 3C 29063 
(843) 054-7378 ■ (e03> 68^-8130 fAX ■ 71521,2200 CompeSeryt 
or via crfldll card from Pjhliq Saftware Llbruy at 1-000-242-^775 
or 713-S2^-e39< [713-524-6390 FAX). Mention Mac5EE (ttent 
#11512] when orderliiQ via credii card. Orders «ifll bs shipped 
wtthlii 48 hours. I pquiilss should be directed to REEVEsoft. 
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COMPUTER SCIENCE B.S. DEGREE 

B.S. riogress In computar science and attiar fields 
offered Itinovgh home sttidy. GranlNam lesson materials 
Peisonat hdp by mall, phone, fax, BBS. Emphasts on 
teachlrig and guiding you to professional oomipetenca, 
Our 44lh year. Aocneditod member DETC. 

Free Catalog: 1 (800) 955-2527 
Grantham College of Engineering 

Qranthem Collage Road, Sfidell, LA 7D409-57DO 
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EMBEDDED FONTS 


SwellFont^ 

A sceleable fant Inxn 6 pix 8< up. All sizes well tomned. 

Compile ANSI C code (4K) wtth pgm. For C 
programimBra that supply graphics prirrrtives for CRT 
or prlfttar. $50. 

FAX 1-800 720-7974 for Info, 

Schneider Software Systems 
Corporation. 

3430 Ust Pr #1006, Minneapolis. 55416 


Inquiry 675. 
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DATA RECOVERY 


FLOW CHARTS 


We Can Save it! 

All Platforms - All Storage Devices 
Proprietary techniques so advanced we 
rescue data others simpiy abandon. 

Drive Savers 

Restoring data since 1985 

1 - 800 - 440-1904 

415-883-4232 


WE WROTE THE BOOK* 

Deal diraci wtth the company who developed 
the systems that most others use... 

SHAFFSTALLl Tape/Dlskette 
Transfer^Converston/Dupiication. PC/Mini/ 
Matrframe/Workstation Tape Transfer, WP to 
WP Document Conversion Services. 

1 " 800 " 357-6250 3 ^ 7 . 842-2077 

Sh affstall Corporatl on (Fax) a 17 -R 424294 


COBOL STRUCTURE CHARTS 

Hie new PowerStructure for Windows generates 
incredible structure charts DIPECTLY from your 
COBOL source - STRUCTURED or KOTJ Forget 
manual flowcharting. PowerStructure witi diagram 
your spaghetti code, do it in seconds, and free 
programmers for more important work. 

Now Just $149. 

Cyber Metrics 

5541 S. Marine Drive,, Tempe, AZ S5283 

(602) 838-3310 
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Ontrack 

DA TA RECOVE RY 

‘ Professional service recommended by major hard 
efrive manufacturBrs • Expertise in virtually every 
operating system 8. media storage device * 24-hour 
support with weetcend, prtoitly, & on-site service 
available - For feat, successful results, calk 
MN:1-800-872-2599 • CA: 1-800-752-7557 
UK: 44 ai»g74>^S52Z • GERMANY: 0130^815^198 

Cpip NMdi?uartgrg. g^gf ajry Prfvift tdenPrmne, l^N5534S 
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DATA/DISK CONVERSION 


THE #1 CHOICE 

in disk & tape converaion 

tor many leading corporationa, govemment agenciea. 
law firms, and companies in every industry-wond-wlcto. 
Free test • Satisfaction guaranteed 

Graphics Unlimited inc. 

3000 Second SL North, Minneapolis, MN 35411 

(61 2) 568-7571 FAX: (612) 588-6783 
1-800-745-7571 


DiSK DUPLICATION 


FULL SERVICE DISKEHE & CD REF JCATIQN 
" Complete Packaging^ Assembly & Printing 
• Custom Labels & Sllkacreenii^g 
> Available In all disk formats 
- 100% virus checked a copy-verified 
MANUFACTUmSG DfSKETTES m THE U.S. SINCE ISTS 

5YNCOM TECHNOLOGIES INC. 

1000 SYNGOM DRIVE, MITCHELL. SD 57301 

1-800-84,1-9862 
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EDUCATION 


0.S. A M.5. In COMPUTER SCffNCf 

The Americafi Inslitole For Corri^ler Sci&ictra qif&m an In- 
depth home study program lo earn your Bached ol Science 
at hamo- 9.S. $ubjapi$ covered are: M5>'DOS. RAsrO. 
PASCAL, C, Ci-t, Data FBe Processing, Dala Slmctures 
OperaiJng SyBlsnne. M.S. program Irtcl-udes euhjacts ir) 
Software Er^gineering and ArtificiHl IntoHigarTce. Ada and 
Using WIrvtows courses also available. Accredited Member: 
World Association, of Univerahies and Coileges, 

AMEfttCAN INST, for COMPUTER SCIENCES 

2101-8Y Magnolia Ave., Suite m BlrnririgbBm. AL 35208 
1-800 767-2427 ■ 1-205-323-^191 


WINDOWS FLOWCHARTER $129 

RFFlow 3*0 is e professional drawing tool for 
flowcharts & org. cnarts. Requires Microsoft Win¬ 
dows; 200 shapes auio adjusi In st^e; diagortaJ lines 
and curves: auto line routing and re-routing: OLE 
server; cUck on a shapo lo bring up a sub-chart; 
import/export bitmaps and metafiles; Gall for free 
trial disk. 

RFF ELECTRONICS 

1053 Banyan Court, Lovelarird, CO 80538 
Phone: (303) G63-87E7 FAX; (303) G£9-4B89 


FOREIGN LANGUAGES 


OVER 150 LANGUAGES 

Tmnslattioa, Language Learning 
Tutorials, Fonts, Dktionarks and 
Language Systems for DOS, Mac and Windows. 

Japanese^ Chinese, Spanish speaking staff. 
Call us first for best prices and expert support 
Character Lan^agc Resources 

2130 Sawtcllc Blvd 304A, Los Angeles. CA 90025 
800-569-2099 FAX 310-996-2303 
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THE BUYER’S MART 


FREE COMMUNICATIONS 


Cost-Free Communications 

Operate dial-up equipment with NO caO or cabling costs: 
develop, demonstrate, test or teach anywhere > instantly! 
(Also ideal for programming voice systems) 
PORTABLE PHONE-LINE SIMULATORS 
Fax Scanner (9 or 18 volts) £28 ($49) 

One-way Dial-up ("Ute") £79 ($135) 

Two-way Dial-up (“Demo") £119 ($199) 

6-channol ISDN (‘K384") £2850 ($4850) 

QUANTITY DISCOUNTS - DEALERS WANTED 

FREBUNK^ GoodThinkinglu<(l 

Access -f 44(0) 1844 291803 Fax: 292803 Visa 
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HARDWARE 


Pre-Owned Electronics, Inc^*^ 

THE Independent Provider, serving the Dealer. 

Professional, Corporate, Government, and 
_EducationaJ Buyer since 1985_ 

APPLE ir & MACINTOSH* 

SYSTEMS * PARTS * EXCHANGE REPAIRS 

Call fora Catalog.. S00^2T 4"5343 

INTL; 617-275-4600 • FAX: 617-275-4848 

205 BURLINGTON ROAD « BEDFORD. MA 01730 


Inquiry 680. 


HEWLETT-PACKARD 

Buy - Sell - Trade 
LaserJet CdorPro 

DeskJet DraftPro 

RuggedWriter DraftMaster 

Electrostatic Plotters DesignJet 

HP 9000 Workstations and Vectras also available. 
Ted Dasher & Associates 

4117 Second Ave., S. Birmingham, AL 35222 
Phone: (205) 591-4747 Fax: (205) 591-1108 
_ (800) 638-4833 _ 
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JAPAN MARKET 


Japan’s Computer industry-In English! 

Are you missing out on one of the fastest growing software 
markets In the world? Learn how to get in by subecnbing to 
Japan's only English-language computer magazine - 
Computing Japan Fax or call for a FREE TRIAL COPY. 
Subscriptions only US$93 in North America and ¥9,000 per 
year elsewhere. 

Computing Japan Magazine 

USA ami Cenaer EhewhsTs: 

lit Cedar St. HIroo AK Btdg. 4f 

Sandpoinl 10 83B54 USA S-25-t Hiroo. SMbuye-ttu. Tokyo 1S0. Japmi 

Pti: 2IIS-2S3-S17I Pti: »C1-3-3445-ai6 

Far 208 263-4310 Fai; t41-3-3447-4KS 
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LANS 


Little Bis LAN 

The most flexible network 

• Peer to Peer LAN to 250 nodes 

• $75 total software cost, not per node! 

• Link via serial, parallel, or Modems 

• Also via Ethernet or Arcnet. or mix! 

• Typically only 40k of RAM 

Information Modes 

817-367-3339 / P.O. Drawer F, Denton TX 76202 
Fax 817-382-7407 Orders 800-628-7992 
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NOTEBOOK PERIPHERALS 


Second Serial Ports 

PCMCIA - RS422/RS485 Interfaces 

detachable DB9M connector $249 
Toshiba, Tl TravelMate, Everex/Sanyo 

• RS232 • RS422/485 

• 16C560UART • $179 to $249 

Custom design capability. Also auto and aircraft power 

adapters lor portable computefs, and printers. 
Designed and made in USAIII 

Empire Engineering 

California USA 

tel 805/543-2816 fax 805/543-2820 


Inquiry 684. 
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PROGRAMMERS TOOLS 


DON’T DEVELOP NETWORK APPLICATIONS 
without NPPC, a powerful library subroutine 
package with the sirnplest API available anywhere! 
Window and DOS, IPX or NetBIOS. Use with any 
language supporting C subroutine calls: C, Om-. 
Visual Basic, FoxPro, etc. 30 day S back 
guarantee. Download a free demo from our BBS. 
NPPC for Windows or DOS - $195 w/source $395. 
SYNERGY SOLUTIONS, INC. 

2150 South Country Oub . Surte 1, Mesa. AZ 85210 
(602)545-9797 FAX (602) 545-9827 BBS (602) 545-0232 
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SECURITY 


EVERLOCK - EVERKEY 

Software and hardware based copy protection. 
Features include — encryption, serialization, 
compression, remotely resettable date and 
execution limits, user data flags and morel 
Call today and ask about our low cost Trial Kits 
and free demo disk. 

Az-Tech Software, Inc. 

201 East Franklin St., Richmond. MO 64085 
(800)227-0644 (816)776-2700 FAX (816) 776-8398 
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THE ULTIMATE SOFTWARE SECURITY 

• STOPCOPY family - UNCOPIABLE copy protection 

• STOPVIEW software erKryption 

• NETUMfT network Hcense metering 

• DOS, Windows, Macintosh, OS/2, support 

• No source code changes required - for ANY of our prod¬ 
ucts In ANY envnronmenl 

• Our products destroy ALL of our competition 

• Call for FREE demo disk, or to discuss our products' 
MANY options 

BBI Computer Systems, Inc. 

14106 Heritage Lane. Silver Spring. MO 20906 
aog/TBYABBI» 400/479-2224 « 341/471-1094 » FAX:301/4eB-7545 
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CRYPKEY SOFTWARE IICENSING SYSTEM 

“Hardware key protection without the hardware key” 
CrypKey is a software protection tool, offering 

• complete security from any disk copy program 

• complete compatibility wtih any MS-DOS 
or MS WINDOWS based machine 

• complete invisibility - no disk key. no hardware key. 
less support calls 

•instant disaster recovery 

• protect programs distributed on CD-ROM, BBS, or Internet! 
CrypKey Is a sales tool, allowing you to sell your program 

• by increments - enable the options the customer 
purchased 

• by number of runs • e g., sell 100 calculations for $100.00 

• by time period - e.g.. lease or demo your program 
for 60 days 

CrypKey uses a numeric key that can be transmitted by phone, 
fax, or email. Sell your customers more options, more copies, 
more time or more runs instantly, just by making a telephone 
call, (great for overseas customers or distributors) CrypKey is 
produced by Kenonic Controls Ltd. - engineenng and software 
since 1972 

Kenonic Controls Limited 

TITS-mSIrtelSotiOiEist 
Ctlgary, 4/terb, Canada T2H2S6 
(403) 258-6200 • tax: (403) 258-6201 
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KEY-LOK'“ SECURITY 

Piracy survival 11 years proves effectiveness 
of powerful multilayered security. Algorithmic 
response. Programmable memory. Econom¬ 
ical. Transparent to PARALLEL/SERIAL port, 
Counters/Real-TIme-Clock. Multi-product/ 
feature licensing. DOS/NT/UNIX/OS2. 
Access control systems and disk drive locks. 
MICROCOMPUTER APPLICATIONS 

3167 E. Otero Circle. Uttleton, CO 80122 

1-80()-4KEYLOK (303) 770-1917 FAX: (303) 770-1863 
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SOFTWARE PACKAGING 


FREE SOFTWARE 
PACKAGING CATALOG 

Evefyttiing you will need to Package. Distributa. and Ship Your 
Softwawn From rnanuate and baxtora to maitefa arto ih<ppaf» 

LABELS • LABELS • LABELS 

For your diskenes, plain or custom printod 
dot matrix or laser printer... free samples 

•••FREE CATALOG^^^ 

Mice & Associates 

8586 Monticello Dr., West Chester OH 45069 
Phone/Fax: 513-779-7977 
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SOFTWARE/BUSINESS 


DATA ENTRY SOFTWARE 

Full featured, heads-down data entry 
with two-pass verification, edit language, 
operator stats, much more! Designed for 
the PS/2*. PC. yj, AT or compatibles. 

PCs from $395 LAN version aval lable 

FREE 30 day trial 


Computer Keyes 

Tel: 

206/776/8443 

21929 Makah Rd., 

Fax; 

206/776-7210 

Woodway. WA 98020 

USA: 

600/356-0203 


SOFTWARE/EDUCATION 


DERIVE* NEW VERSION 3! 

DERIVE*, A Mathematical Assistant combines the 
power of computer algebra with the ease of a menu- 
driven Interface, it solves symbolic & numeric 
equations, and does calculus, trig, vector & matrix 
alrobra and more. It is programmable, & plots in 2 & 
3D. Suggested List Price now only $1251 

Reg; MS-DOS PC compatible & 512K. 

SOFT WAREHOUSE, INC. 

3660 Waialae Ave. Ste. 304, Honolulu, HI 96816 
Ph: (808) 734-5801 Fax: (808) 735-1105 
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SOFTWARE/ENGINEERING 


Circuit Simulation 

New LOW COST SPICE Tools 

Introducing ICAP/4Llte 
Affordable SPICE 

Experience Analog and Mixed signal simulation 
like you've never seen before 
Vast f^e being at the Bench” 

Includes; 

• New lsSpice4; Real Time Interactive Display 

• UNLIMITED Circuit Size! 

• Integrated Schematic Editor 

• Model Libraries, more than 5000 Parts 

• Windows, Windows NT 

Full SPICE programs starting at $95. Complete 
systems with schematic entry, IsSpice 4. models, 
and waveform graphics only $595. 


Call or Fax for your Free Demo kit 
P.O. Box 710, San Pedro, Ca 90733-0710 
Tel (310) 833-0710 • . 

FAX (310) 833-9658 inTUSOTT 
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SAUNA: 3D THERMAL ANALYSIS 

• Models: PCBs, stacked plates, heatsinks, multiboard 
enclosures. • All heal transfer modes: convection, 
radiation, conduction • Interactive menu-driven 

• Thermal parameters library • Fast “What if’: 
dimension, mafl, finish, analyses • Easy to learn & use 

• IBM PC & Macintosh II 

Call or FAX for free evaluation program 

Tatum Labs, Inc. 

1267 N. Silo nidge Drive. Ann Arbor. Ml 48108 
313-663-8810 FAX 313-663-3640 
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SOFTWARE/GRAPHICS 


SOFTWARE/MATHEMATICS 


SOFTWAR EA/OIC E/FAX 


New Version! 

AccuSoft Image Format Library S.O 

Programmers: Add support for 36 raster 
fi/e formats instarjttyf 

TIFF, JPEG, PCX, TAFfGA, DfB, DCX, GIF, Byp, 
WMF, PICT, WPG, EPS, Gixujp 3. Group 4 
Kew Formats: Photo CD, PhotoShop, ASCII, 
KoFax, RLE, LasarData, CALS, ATT, CLP, XWD, 
IMG, IFF, SUN, XBM. ICO, lOGA, CX2, XPM, 
CUT. Brooktrout, MAC, MSP. 

Guamoraed lo mact aft rasmr images fn 
fn tUe fisted fomTatsf 

^ Import, export, scanhing, conversion, compressioo 

# Printing, display, image processing 
^ Supports all languages 

^ Fax formats and mulli-pags Images 
Rolata, zoom, seals, color reduction 
jfli Ttiumbnalls, sharpen, special-effects 

* Windows, NT, WinPro Gold 32, VBX, VBX32 

^ Waicom, OS/2, MAC, UNIX, Clipper, FoxPro_ 

AccuSoft Corp, Call 800-525^3577 

TWD Westtofo Uusinsee Parte w^sti?wo, MA 0 ^ Wi USA 

TEL (508) 8dS-2770 FAX (508) 898-9662 
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ORSYS - $299 

OPERATIONS RESEARCH SYSTEM 

^ Linear programs up to 3000 by 15000 

• Mixed'intager and discrete linaar programs 
^ Nonlinear objective and quadratic programs 

• Transportatjon artd Transshipmeni Is 

Eastern Software Products, inc, 

P.O. Bex 15328, Alexandria, VA 22309 
(703) 360-7600 Fax (703) 360-7654 
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SOFTWARE/SCIENTIFIC 


VTcX Scientific Desktop Publishing 

* Scalable Fonts ‘ Font effects • Typeface castomization 

* Equations • Tables < Graphics < Foreign languages 
‘ Multi-lingual spall & hyphenation - IDF • On-lina help 

* Dos, Dos-32 and Windows versions • from SI99 
^T^OfTomorrow"-Notices0tAM5. March 1991 

C^l now for a FREE DEMO DtSK 

MicroPress^ Inc. 

GG-30 Harrow Street, Foreat Hills, NY 11375 
Tef (718) 575-1016 Fax (718) 575-8038 
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CAD Developers Kit 

TQ^CAD ProlBsatoTkal 5.0. a C/C++ WliVDCS SDK. 
ReadWrIteA/low PCX/GIF Hies a OXF lo R12, Creetfl 
fonts & lexl. Ray TmcHig/Shading, Hundreds of 2D & 
3D routines. Comes as DOS Lib., Win Ub, a Win DLL. 
Source eve liable. 30 day limited guarantee. Free 
Technical White Paper available. Call onwiite today. 

Obk Software, Ina, Sox 941152, Plano, TX 75094 
1-800-635-7760, Phone/Fax 214-423-7288 
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FREE IMAGING 
SOFTWARE 

Programmers, call now to get a free copy of LEAD’S 
Image maTiagement and compression utility, LEAD- 
TOOLS 4.0 Imagehandler^ for Windows. It's the only 
tool you'll ever need to handle images and a great way 
to evafuats our new LEAOIOOLS 4.0 toolkit. (WIH32, 
DLL, DOS, VEX available) 

-▼- 

F4STFSnMAGfAIG TOOLKlfT GUARANTEEW 

LEADTOOLS ocmnpression, decompression, 
converts and proceasss raster Irm^s faster than 
any toolkit on toe market. 30% to 50% faster! 
Compare LEADTOOLS with any of our 
competitors - RISK FREE - and see for yourself. 

30 DAY RfSK FREE TRIAL! 

-A- 

Can for comptets info and FREE demo disk! 

800-637-1835 
LEAD 

TECHNOLOGIES 

INCOiPOiATEU 

900 BffiitBr Slml. Criflfiattfl. WC imi 7W-33g-5S32 lTait}704-372-aiei 
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Sirlin’s CAD ** ENGINE™ 

- Programmers Toolkit supports Read/Write of 
AutoCAD DWG & DXF Ries. 

• Object oriented, modular, datab^se-Hka access 
to CAD data 

• View, Print, Plot, and Pk4t modules. 

■ Available for C/C++ for DOS, Extended DOS. 
Windows, Sun, Macintosh and other Unix systeim. 

SIrlln Corporation 

£5 OrchaiTj VIbw Or,. Londonderry, NH 03053 USA 
Phonal (603) 437-0727 - ¥axi {603} 437-0737 
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SCIENTIST. 

SOFTWARE DEDICATED TO 
EXPERfMENTAL DATA FfTTfNG 

User-transparent symbolic algebra enhances 
numerical performance and robystness. Fit 
combiratlons of user-defined 

• nonlinear algebraic equations 

• implicit algebraic equations 

• ordinary differential equations 

• Laplace transforms 

• least squares splines/polynomials 

• interpolating splines/polynomials 

Also includes data smoothing routines, 2D 
and 3D plotting, and a scientific worksheet 
that allows error propagation and dimen¬ 
sional analysis. Requires (Vlicrosoft Windows. 
S295. Model Libraries are also available. 

MicroMath Scientific Soffwore 

1-800-942-6284 Fax (801) 943-0299 


Inquiry 700. 


FREE CATALOGl 
AFFORDABLE EARTH SCIENCE SOFTWARE 

Over 350 programs for WirKlows, DOS, Mac, 
Amiga, UNIX 

800-775-6745 

R^kWdr0 2221 East Slreet, &ta. 5S5 
Scien tific Software ookten, co aiMO i 
(303) 423-5645 • FAX (303) 423-6171 


SOFTWARE/TYPESETTING 


IVlieroTEX 

Includes iLciTgK 2 e 

For documents as efl^tivs as your words! 

Publish etogant dchcuments - even wllh cannplex 
mathemaBcat^enlFtic tepjatlona or in foreign languages. 

• Exclusive Integrated Quick-Previewer 
- free Uema tfek ■ FREE shipping 

Micro Programs Inc. 

£51 Jachsofi Ave., Syossel. NY 11791 
Te1:fS1G)S21-13$1 S(H)-Tbx 4ALL Fax: (SI 6) 921-1004 

Inquiry 701. 


HIGH LEVEL 0 LIBRARIES 

Mukhl/Dice and MjIiFFm sri camplate davslopmenl C loolluis To 
access all the realures lat mcrat vnice anU lax procKslng boards 
available tod^. II helps you write MULTKINE VOICE jand/Dr) FAX 
APFllCATiOn In rnmulss. Manv exatnpls progfams aitd libraries are 
dflUwansfl wit h fully commsEited sciuf«i coda. VISA/MC ArapTeil, 
^uHi-Voice for Diatogic, Rhelorex, of Powerline 11: SSSS 
KHulli-Voice for JSIri^a Line Welaon BoerU: $99 
WlulfrFax forCAS {lr>tel SafeFAXIion): SI9® 

ITI SOFTWARE 

Fax-On-Penvand for ihlormatiDu: (514) 635-2216 
Tel: 514-597-1692 Fail 514-526-2362 BBS: 514-S35-S946 


UTILITIES 


PEN PLOHER EMULATOR 

FPLOT turns your printer into an HP pen plotter. 
Fast hl-res, no lagged lines Vary line width, color. 
Screen preview - zoom, pan. Works with most 
CAD programs. Supports most printers. Requires 
DOS 2.1 or higher, $11 &+$3 S&H, VISA/MG'GhkriVIO. 

FPLOT Corporation 

24-16 Stein way St., Suite 605, Astoria, NY 11103 

T1 8-545-3505 


Inquiry 702. 


VAX TO PC TRANSLATION 


Vax Basic to Visual Basic 

Over 300 tests on every Vax line. Problem 
code Is commented and a solutions manual 
included. Also Visual Basic example staff by 
step. $395 cheque or draft or wire. 
CompuServe delivery available. 

Mikado Computing Ltd. 

309 Regent Si, London WIR SAL, UK 
• Call +44 171 323 5423 (24hrs messagtog) 

• Fax +44 171 911 5104 


Inquiry 703. 


WINDOWS 


’FREE INTERNET 

217 - 322-1111 

Full Access 14.4K 8/N/1 All Nodes 
Service Is FREE ^You Pay LD. Charge 

Voice Help 1-217-322-1212 


Inquiry 704. 


MARKET TO EUROPE! 

The BYTE EURODECK offers you a 

unique opportunity to sell your computer 
products to BYTE^s 50.000 European 
Subscribers! 

Call Joseph for more Infol 

( 603 ) 924-2533 


Inquiry 706. 


ihn Best Resource for Direct Buyers 

BYTE^s jumbo rfack is s fast, conveniant way Id find 
great deals on computer products and services. Each 
mailing is loaded whh assents hardware and software 
product infeuTmation for purchasing direct from the 
manufflcturer - and it‘s absafutefy freef The next 
ediUen of the Jumbo BYTE Deck will arrive in your 
mailbox soon. DonT miss K! 

Advertisers: €ilC Susan Rastsillnl ladav a1 
(603) 924-2596 cr lai your order la {m\ 924-2663 

BYTE DECK 


Inquiry 706. 

JANUARY 1995 HYTE 















































ADVERTISER CONTACT INFORMATION 


To order products or request FREE information, call advertisers directly or send 
in the response card by mail or fax! Let them know you saw it in B^h'E! 


Inquiry No. 


No. Phone No. 


tnquiry No. 


Pago Mo. Phone No. 


Inquiry No. 


Pago No. Phone No. 



A 



242*243 ACC CORP 

262 

600-546-7274 

1S9 

ADAPTEC 

273 

403-945 nBeOO 

267-26B AER ENETlSV RESOURCES INC 144 

800-769-3720 

ei 

ALADDIN KNOWLEDGE SYSTEMS 74 

000-223-4277 

190 

ALTA RESEARCH CORP 

264 

800-423-6635 

543 

ALTEX ELECTRONICS 260NE 2-3 

800-531-5369 

544 

ALTEX ELECTRONICS 260SO 2-3 

800 531-5369 

* 

AMERICA ONUNE INC (NAJ 

4SA-B 

m-m-sm 




eki 10258 

195 

AMERICAN ADVANTECH 

278 

800-600-5569 

* 

AMERICAN LUNG ASSOC 

26DNE4 

30a-LUNG-USA 

- 

AMERICAN LUNG ASSOC 

26630 4 

aOO-LUNG-USA 

• 

AMERICAN POWER CONV 

62A-B 


SI 

AMERICAN POWER CONV 

32-33 

8Qfl-fl[)D-4APC 




dptA2 

214 

AMRB- TECHNOLOGY INC 

2se 

SQO-aSAMREL 

135-13E 

ANTEX ELECTRONICS 

178 

310-532-3092 


APPLE COMPUTER INC 

2-3 

000-732-3131 




eti 750 

17B 

APPRO fNTERNATIONAL INC 

270 

800-927-5464 

536 

ARTEN SRL 

4813 15 

39 573 934745 

* 

ASPEN SYSTEMS 

51 

303-431-4606 

26:^-234 AT4r MULTIMEDIA SW SOLTNS 153 

B00-89fr^44 

526 

AXIS COMMUNICATIONS (INTL) 21 

+4Me 138130" 


B 



63-64 

BEST POWER TECHNOLOGY 

87 

000-356^5794 




exl90€2 

456 

BIX 

295 

800-695-4775 

154 

0OOKLINK TECHNOLOGIES- 




INTERNETWOHKS (NA.) 

65 

0OD-453-SURF 

2Si 2m BORLAND INTERNATIONAL 

15 

a0C^336h6464 




ekt 9544 

55-66 

BORLAND INTERNATiONAL 

CI1,1 

800-336-6464 




6X18918 

535*539 

BTRIEVE TECHNOLOGIES 48tS 30^ 1 

512-794-1719 

tee 

BUFFALO PRODUCTS 

272 

800-345-2356 


BUSINESS WEEN (INTL) 

131+41-21-617^-11 


BYTE BACK ISSUES 

46IS1Q 

603-9242607 


BYTE CARD DECK 

284 

603-924-2596 


BYTE EDITORIAL SURVEY 

140 



BYTE EURODECK 

461314 

603-924-2533 

251 

BYTE ON CD ROM 

189 



BYTE READER 

243 



BYTE REPRINTS 

260NE1 

603-924-2618 


BYTE REPRINTS 

260SO1 

603 924-2618 


BYTE REPRINTS [INTL) 

85 

603 924-2618 


BYTE SUB MESSAGE 

190 



BYTE sue MESSAGE 

461$ 26 



BYTE WAREHOUSE 

234 

8(XF676-HALO 


c 



143 

CALIFORNIA PC PRODUCTS INC 233 

800-394-4122 

* 

CANON 

125-129 

800-540^123 

236 

CARROT COMPUTER 

279 

310413-4540 

501 

CHERRY 




MIKROSCHALTER GMBH 

48IS6-7 ^9-9643-19-206 

258 

CLARK DEVELOPMENT CO PNC 

; 2S3 

800-356-16B6 

293 

COMPAQ LTE EUTE PORT (N.A.) B-9 

600-345-1518 

562-503 

COMPEX JNC 

4813 23 

714-630-7302 

251 

COMPUSERVE (CANADA) 

135 

800-407-0952 

251 

COMPUSERVE (JNTL) 

135 

614-529-1349 

* 

COMPUSERVE (NAM) 

134A-B 


251 

COMPUSERVE (U.S,) 

135 

800-848-0199 

194 

COMPUSTAR COMPUTERS 

268 

716-854-1820** 

69 

COMPUTER ASSOC 




SUfERPROJECT 

44 

8D0-225'5£24 




depi62500 

70 

COMPUTER ASSDC VISUAL EXPRESS 67 

800-225-5224 




depl 2751X9 

71 

GOMEVTER ASSOC VISUAL OBJECTS 79 

800-225-5224 




tiBfAlASBD 

* 

COMPUTER BOOK CLUB (N A.) 

72A-8 



COMPUTER BOOK CLUB (N A.) 

73 

717-794*2191 

269-290 COMPUTER C0P4NECTIONS INT BV 60 

800-438-5336 

161 

COMPUTER OISCWARESE 

250-251 

6tlCI-959-4CDW 

504 

COMPUTER FRIENDS 

481S16 

503-826-2291 


50S 

COMPUTER QUICK 

48IS6 

415-861-6330 

162 

COMPUTERLANE UNLTD 

266 

BOO-526-3482 

196 

COMPUTEHWISE 

282 

800-255-3739 

237 

CONSOLIDATED SAW PROD 

283 

800-737-8763 


COPIA INTERNATIONAL LTD 

46 

708-662-6898 

252 

CORELDRAW 

139 

613-728-3733 

BXt^ 

72 

COREL aow 

35 

613-728-3733 

sisi2S 

162-183 

COROLLARY 

258 

714-250-4040 

129 

CREATIVE LABS INC 

11 

800-996-5227 

73-74 

CTKINTERNATICINAL INC 

207 

909-595-8293" 

75-76 

CURTIS INC 

100 

612-631 9512 

289-270 CYBEXCORP 

159 

205-430-4030" 

163-184 CYBEX CORP 

261 

20S-4304030" 

506-507 CYBEX CORP (INEL) 

cm 

205^30-4030" 

244-245 CYCLADES CORP 

276 

&00-347-6601 


D 


524-525 DAEWOO 

4aiS5 

+31-2503-37214” 

157*198 DATADISC 

03 

800 DATADISC 

165 

DATALUX CORP 

252 

000-DATALUX 

197 

OATAMAN LTD 

200 

407-649-3335 

271-272 DATAPRODUCTS 

180 

e00 9»H^74 

253 

OATASTORM TECHNOLOGIES 

137 

800-315-3282 

220-221 DAVISON-WORTH CORP 

260 

BOO-660r27O7 

* 

DELL COMPUTER CORP (N A) 

cm 

800-636-0260 

* 

DELL COMPUTER CORP {N A) 

CIV 

800-826-6260 

261 

DELPHI INTERNET SERVICES 

157 

BOO-695-4005 

254-255 DELTEC/NSSI 

188 

800335-0321 

274 

DESIGN TECHNOLOGY 

162 

619-440-2B66 

234 

DESIGNER CHECKS 

281 

800-239-4007 

79 

DIGITAL ALPHAS!ATION 

4243 

SOO-DIGITAL 

156-157 DISTRIBUTED PROCESSING TECH 263 

800322*4370 

247-248 DTC ELECTRONICS HUNGARY 

280 +36-27-387202" 


E 


231-232 ELMA ELECTRONIC 

279 

510-656-3400 

235 

EMATEKGMBH 

282 

+49-22T-S29E66’" 

533-534 ERGOTRON EUROPE 

40IS 13 

+312089800-65 

508-909 EUTRQN 

4818 28 

+39 85 201003 

80 

EXABYTE CORP 

71 

aOO-EXABYTE 


F 



510-511 FAST HAROLOCK ((NFL) 

31 

■^49-fl3-53S0OO■2O 

522 

RRST INTERNATIONAL COMP 

4818 2 

♦886-2-717450(7' 

168-169 

RBST SOURCE INTL 

262 

714446-7750 

542 

FLUKE EUROPE B.V 

48IS 32 

+314CF64421Q" 

81 

FRAME TECHNOLOGY IN-A.) 

21 

80CFy4FRAME 
exi 618 

239 

FUZKALC 

283 

600472-6183 


G 



198 

GAGE APPLIED SCIENCES INC 

276 

514-337*0093 

* 

GATEWAY 2000 

80A-g 

800-646-2058 

‘ 

GATEWAY 2000 

60-81 

BOO-B46-205B 

02^ 

GLENCO ENGINEERING 

115 

000 562-2543 

222-223 GRANTEE OIGFTAL 

2T9 

510471-6442 

67-68 

GREENVIEW DATA 

57 

000458-3348 

512 

GREY MATTER LTD 

40IS 18 +44-t0}364-S3071” 

535 

GVCOORPdNTU 

213 

+806-2-7OM1338*' 


H 



228 

H a R TECHNOLOGY 

276 

800-959-6439 


HEWLETT-PACKARD 

26-27 


* 

HEWLETT-PACKARD 

37 

800-533-1333 
ex} 8464 

* 

HEWLETT-PAOLARD 

62-63 

800-821 -8440 
exi 0574 

* 

HEWLETT-PACKARD 

90-91 

000-LASERJET 
ex] 8549 

199 

HOOLEON CORP 

280 

602-634*7515 


I 


256 IBM OS/2 WARP 

118-119 

000-3 I0M-OS2 

152-153 tCONOVEXlNC 

46 

800-943-0292 

186-187 IQC INC 

265 

800-866-5597 


84 

INTEGRAND RESEARCH 

116 

209-65 M2tra 

551 

INTEGREX INC 

46IS 29 

005-375-1055 


lIVTELCORP 

12-13 

800-538-3373 

8S-86 

INTERGRAPH 

97 

800-763-0242 

537 

INTERSISAUTOMACAO 

461S22 

+351 441 2247 

200 

10 TECH 

278 

2164394091 

127-120 

ITERATED SYSTEMS 

198 

8O<M37-2205 


J 


170 

JAMECO ELECTRONICS 

267 

800-031-4242 

* 

JDR MICROOEVICES 

275 

000-530-5000 

146-147 JSe 

237 

800-35^08 

144-14S JVC INFORMATION 

92 

714*251-1292 


K 



204 

KHTRLEY METRABYTE 

279 

0DO-3484XI33 

201 

KILA 

270 

303-444-7787 

257-258 KINGSTON TECHNOLOGY 

147 

714-435-2600 

552 

KUO FENG CORP (INTL) 

211 

1 

1 


L 



188-109 LA TRADE 

260 

800-433-3726 

202 

LAGUNA DATA SYSTEMS 

281 

aoo-93e-TAPE 

529 

LANSOURCE 

48IS27 

+44g54 7a27M 

203 

LAWSON LABS INC 

278 

800321-5355 

513 

LOGIC PROGRAMMING ASSOC 48IS ^ 

800-949-7587 

140 

LOGfClELSET SERVICES DUHEM 190 

+33149700455 


M 



133-134 MAG INNOViSlON 

107 

000-827-3998 

527 

MANNESMANN TALLY 

481S 21 

+44 734 708711 

296-297 MARX DATENTECHNIK GMBH 

164 

+49-8403-1555 


MCGRAW-HILL ONUNE {INTL} 

59 


282-283 MEDIA ON (N.A.) 

31 

@(X)-SS2-7835 

249-2S0 MENAl CORP 

283 

eOO-QAMELON 

180 

MICRO 2000 

260 

B0D-864-B006 

181 

MICRO 2000 

271 

000-804-0000 

172-173 MICRO SOUTTIONS COMP PROD 2S7 

000-295-1214 

174-175 

MICFK3 SOLUTIONS COMP PROD 259 

B00-29&-1214 

273 

MICRO-INTERNATIONAL INC 

161 

900-967-S667 

• 

MICROSTAR LABORATORIES 

279 

205-453*2345 

09 

MICRDWAY 

236 

500-746-7341 

126 

MINiCOM /CLASSNET VIDEO 

64 

+972-2-637870" 

518-819 MtNUTEMAN 

4SJS 11 

214-446*7363 

224-225 MYSTIC SOFTWARE 

283 

BOO-697-B426 


N 



92-93 

NANAO USA CORP [N A.) 

99 

310-325-5202 

9CF91 

NANAO USA CORP [NA.) 

213 

310-325*5202 

20S 

nattonal instruments 

281 

512-794-01OD 

514-515 

NATIONAL INSTRUMENTS 

483S12 

512-794-01 DO 

* 

NEC 

38*39 


• 

NEKOTECH 

253 

714-580-0055 

* 

NETWORK COMPUTING 




DEVICES (N.A.J 

59 

800*783*7638 

* 

NETWORKS SFKJW '94 

4815 24 


17t 

NEVADA COMPUTER 

256 

800-982-2925 

233 

NEWVOICE 

277 

703*640-0533 

95 

NSTL 

181 

610-941-9600 

94 

NSTL/PC DIGEST 

235 

800-257-9402 


0 



246 

OBJECT MANAGEMENT LAB 

262 

0DO-B7a9-OML 

523 

ON TIME MARKETING 

4BIS 24 

+49*40-437472 

* 

OSBORNE MCGRAW-HILL 

177 

600.822-0158 

* 

OSBORNE MCGRAW-HILL 

166-169 

000-822-0158 


P 



191 

PACIFIC COAST MICRO 

274 

619-581-6040 

98 

PANASONIC OFFICE AUTOMATION 214 

000*742-0086 

99-100 

PO POWEFI a COOLING 

53 

000-722-6555 

193 

PC'SCOMPLEAT 

254-255 

500-624-6400 

101 

PERSOfT INC 

199 

000-368*5283 

loa 

PHAR lap software INC 

170 

817-661-1510 

520 

PHIUPS MONITORS (INTL) 

0-9 

♦5140 73 39 83" 

103-104 PINNACLE MICRO 

7 

714-727-3300 


290 RVXE JANUARY 1995 









ADVERTISER CONTACT INFORMATION 


Inquiry No. Fage «o. 

PfTDJie No. 

165 PKWAREIMC 

8S 

414-354-0699 

IDS F^KWARE INC 

98 

414-354-5699 

141-142 PLEXTOR 

01 

aO{FBa6-26S3 

148-149 POLYGON GMSH DATA SYS 

111 +4&-S21^1322“ 

23S PRACTICAL ENHANCED LOGIC 

276 

6[M>345-SCS! 

13(>-131 PROXIMACORP 

106 

800-447-7694 

Q 

10(7 QNX SOFTWARE SYSTEMS LTD 

195 

800-676^566 
ext 1001 

27B-271B QUALCOMM 

160 

60Ch2EUDORA 

20B QUALSTAR CORP 

281 

800468-0680 

2S9-260 QUARTERDECK OFFICE SYS 

124 

31O-392-O0S1 

298^299 OUAfTTERDECK OFFICE SYS 

173 

310-392-0081 

150-151 OUARTON USA 

200 

800-S20-S43S 

106-109 QUATECH (NC 

24S 

000-553-1170 

R 

530-531 RAIDTEC CORP 4SIS 17 +3S3 31 831 454 

110 RAINBOW TECHNOLOGIES 

55 

BOO-852-05e9 

229-230 RCI 

277 

908-874-4072 
ext 71 

547-54B RECOGNITA (HTTL) 

99 

+36-^201B9!2S 

177 RECORTEC INC 

273 

800-720-7654 

207 RHETOREX. INC. 

277 

400-370-0881 

111-112 ROSE ELECTRONICS 

232 

S00-333r9343 

$ 

15S SAMSUNG ELECTRONICS 

217 

201-2294053 


113-114 SAMTRON DISPLAVS INC [NAJ 211 31 

532 aAMTRON fJNTL) 105 H^49 6196 74001 


Inquiry No. Page No. 

Phono No. 

13B-139 SCEPTRE TECHNOLOGIES 

208 

800-788-2878 

206 

SCIENTIRC ENDEAVORS 

202 

800-990^1571 

104-185 SOTECH INTERNATIONAL 

260 

000^-3845 

115 

SEQUITER SOFTWARE INC 

165 

403487-2410 

132 

SERIF INC 

80 

B0CHB97-3743 
tMde BY015 

225-227 SHAFFSTALLCORP 

261 

800-248-8475 

218-219 SIGMA TECH SOFTWARE 

278 

810-3684132 

240-241 SILICON WAREHOUSE 

275 

000-3474887 

200 

SlUOONSOFTiNC 

263 

BOO-0594411 

292 

SMC/STANOARO 

MICROSYSTEMS CORP 

141 

0OOSMC-4YOU 

CteplEZas 

07-08 

EMILE INTERNATIONAL INC (N A.) 

105 

@00-253-2572 

25S 

SOFTBLOX INC (JNTL) 

163 

404-892-0202 

255 

SOFTBLOX INC (NA) 

153 

&KM34TJ2Q2 

116 

SOFTWARE SECURITY 

48 

203-656-3933*- 

549-550 SOUD COMPUTER GMBH 40IS 25 

+49-0g-315gi48*‘ 

117-110 SPSS INC 

113 

800-543-5835 

516-517 STAC STORAGE & COMM 

CIV 

800-677 6232 

96^7 

STAC STORAGE & COMM 

47 

800-677-6232 
dXl 214 

119 

STATSOFT 

95 

010-503-4149 

* 

SUPRA CORE 

17 

g00-727-a647 


T 


21D 

TALKING TECHNOLOGY INC 

276 

800-685-4084 

120 

TEKTRONIX 

77 

eoo-SM^ioo 

Bxtioes 

* 

TEXAS INSTRUMENTS 

19 

BOO-Tl-TEXAS 

121 

TOSHIBA AMERICA INC 

22-23 

000457-7777 

528 

TRAVEUNO SOFTWARE (INT L) 

73 44-(D) 1734 836830 



y Ato. Pago No. 

Mtono No. 

215 

Tfll VALLEY TECHNOLOGY INC 

276 

510447-2030 

546 

TYPHOON SOFTWARE (PC) 

284 

805-906-7633 


V 



211 

VIDEX INC 

276 

503-750^)521 

212 

VIDEX INC 

277 

503-758^21 

122-123 VIEWSONIC 

103 

@09-869-7976 


W 



521 

WALKER, RICHER & QUINN 

4618 9 

20e-824-O4Q7 

124 

WATCOMCKJ++ 10.0 

29 

519-Ba6r37D0 

277-270 WIBU (INTL) 

162 

449-721-93172-22 

277-278 

WIBU (U.S.) 

162 

301-570-34S7 

262 

WINBOOK COMPUTER CORP (NA) 131 

8004684)712 

170 

WORLDWIDE TECHNOLOGIES 

264 

215-922-0116*^ 


X 



125 

XEROX OFFICE KDCUMENT SYS 

142-143 000 ASK XEROX 




ext 965 


Z 



201 

ZEOS INTERNATIONAL 

122-123 

0OD-554-522B 

213 

Z-WORLD ENGINEERING 

201 

916-757-3737 


* Correspond direc^iy wrfrt campapy, ” ^^^rfJica^BS PAX Niimber 

P^ional EdHjon D^rinHlonis 
N.A, “Ads only appear in iStonh Amwica Edilwn 
ISi/INTL- Ads orly appeal In SnlerrtatiDnal Editnai 
MW - Ads only appear kn MIdwesi Regkofi Edillon 
PC - Ads only appear in Pacific Crjast Region Edilimi 
SO - Ads only appear In Soulhem Region Edition 
N£ - Ads only appear in Nordieasl. Region Edition 


BYTE ADVERTISING SALES STAFF 

Wilflam M. Dwyer,. Vies President of Sales, 1900 OTarreil Street, Suite BOO. San Mateo, CA 94403, Tel, (415) 5i3-6864, Fax: {415} Si3 6867 
Diane Ueberman, Director, Sates Operations, One PboenlK Mill Lane, Petertoroijgh, NH 03453, Tel. (603) 924-2518, Fax: (603} 924-2683 


HCWEMaLAND 

ME. NH. VT. MA, R|, CT, ONTARIO 
CANADA & EASTERN CANADA 
SaniHd L FIbteli {617) 660-6344 
McQraw-HIII PubUceilona 
2A Hartwell Ayeriue 
Lexington, MA 02173 
FAX'. (617) 660^899 

EAST COAST 

NY, NYC, NJ. DE. PA 

Khn Norris (212) 912-2646 

Jonathan Sawyer {603) 924-2669 

McGraw-HIl Pijdiice(iortS 

1221 AwSfiue ot AmericaE—2Bth FtoOt 

New Yortt, NY tooao 

FAX: {212) 512-2079 


90UTMEAST 

NC. SC. GA, Ft, AU TN, MS. AR, LA, 
KY.DC.MD.VA, WV 
MaryArvi Cooldtog (404) 643-4762 
Briarv Hig^ns (603) 924-2651 
McGraw-Hill Publlcalions 
4170 AstTlord-DurwtMxly Rd., SuMe 520 
Atlanta, GA 30319 
FAX: (404) 252-4050 

1VIIDWEST 

ILMO,KS, lA, ND, SD, MN, 

WtNE, IN/MI.OH 
Lori Silveistoin (014) etMSOH 
Kim Sneary (014) 699-4909 
Ed Ware (603) 924-2664 
McGraw-HlB Pupricatjona 
921 EaetwlPd Drift«. Suita 116 
westorviua.CHH 43061 
FAX: (614) 999-4699 


SOUTHWEST, 

ROCKY MOUNTAIN 

CO, OK. TX 

Jennltor Walkar (214) 701-6496 
Kevin Lery (€03) 924-2527 
McGrmw-Hdl Publloallona 
143S0 Quorum Dr., SiAte 390 
Dalles, TX 75240 
FAX; {214)991-6206 


NORTH PACinc 

NORTHERN CA. OR, ID. MT, W¥, UT 
RoyJ.Kops(415)S13-«661 
Jeudos Biiiil(603)924'26€2 
SILICON VALLEY, HI, WA. AK. 

W. CANADA 

Susan Werner (416) 513-6062 
James Baa (063) 924-2662 
McCtBw-Hllt PubllMitiDnS 
1900 Q'Fart^ll Street, Suite 2Wi 
sen Melee. CA 94403 
FAXit415) 513-6867 


MUTHPACme 

ORANGE COUNTY 
SAN DiEQO COUNTY 
Belh Dudaa {714) 7S34140 
Merk Speros (714) 753-6140 
Brad Dixon (603)924-2574 
McGraw-teil Publlcatlofig 
15S35 AilonPfcwy.. Suite £90 
Irvine, CA 93715 
FAX; (714)753-6147 


Peterborough, NH Office: inside Sales FAX: 603-924-2683 Advertising FAX: 603-924-7507 


Hnrdware/SoftwiHv Showesfe 

Mark Stone (603) 924-2696 
Plen Perham (W3) 924-2SBB 
BYTE Publications 
One Phoenix Mill L^ne 
Peiedwroogb. NH d3456 


T6e Bliyar'e IRBH/OlBaBlfiHdB 

Margot 1. Swaneen (603) 924-2656 
BYTE Publlcetlona 
One Phoenix Mill Ut^ 
PetettiDfotjgh. NH 03458 


6YTE DA4H 

Susan Ra^tellini (603) 924-Z596 
BYTE PubWcaltorvs 
One Phioenix Mill Lane 
Pelorborough, NH 153458 


EURD-DECH fteeianal AdvartliAig S4 

Joseph Made (963) 924-2533 Ed Were (603] 924-2684 
BYTE Publications Fax: (603) 924-2683 

One Phoenix Mill Lane 
PalertBrough, NH 33458 


INTERNATIONAL ADVERTISING SALES STAFF 

Gary Lucas, European Sales Director, 34 Dover Street, London WIX 4BR, Engiar^d, Tel. 71 4956780, Fax: -^44 71 4956734 


UNITED KINQDUM, BENELUX 

Gory Lucas (+44 71 495 €790) 
Jonattien McGowan 
(+44 71 495 6761) 

McGraw-Hill \tKr 
34 Dover SI. 

London wtx.4BF 
Crwland 

FAX: +44 71 49587^4 


DENMANY, SWtTI^LAND, 
AU6TNIA 

Jurgen Heise 
McOraw-HSI Inc. 
U^gstraese 19 
D-80323 Frankfud 
Germany 

Tel:+49 69 7140 7140 
FAX:+49 69 7140 7148 


IIAtV, FRANCE, SPAIN, 
PORTUOAL, 6CANIMNAVIA 

2jera Coupe. Amanda Biaakeit 
A-Z intemaiionai Sales Ltd. 

70 Chalk Farm Ftoad 
London NW1 SAW 
England 

Tal: +44 71 2843171 
FAX: +44 71 2643174 

IBRACL 

Dan Ehrlich 

Ehrlich Communicatirms Inti 
P.O.Box 99 
HefzllVB4B10l 
Israel 

Tel: +B72 9 586245 
Tel: +972 9 566246 
FAX; +972 9 565655 


TAIWAN 

Janet Warvg 

Third Wave Publiahing Corp. 
2nd FL. No. 10-2. Lane 23i 
Fu Hsing North Hoad 
Teip&ilDS 
Taiwan R.O.C. 

Td: +686 2 7136959 
FAX;+6IW2 716«4iG7 

NONaKOHO 

Zoe Yen 

Third Wave Publiahing Corp. 
Unit 2. 6F Hing Wah Center 
82-64 To Kwa Wan Ftoad 
Kowtoon. Hong Kong 

TfA: +652 754 3630 
FAX; +552 764 3557 

KOREA 

Young-Seoh Chirm 
JES Media Internabonal 
6lh FI., Donghye Bldg. 
47-16, Myungll-Dong 
Kangdong-Gu 
Seoul t34-t570, Korea 
Tel:+62 2 4813411 
FAX:+82 2 4613414 


JAPAN 

MasokI Mori 
Trajisworld Media Inc. 

702, 2-25-3 Nlshtgolanda 
ShsnagairtiB’ku, 

Tokyo t4l 
Japan 

Tel: +51 3 33587456 
FAX: +61 3 37600674 

A.Sui;uKi 
Hexuo, irtc 
2-35-6, UnokI, Ola-ku 
Tokyo 146 
Japan 

Tel: +B1 3 37873721 
FAX: +61 3 37S7226S 

AUSTRAUA 

Phil Bush 

Nafional Adverfising Sarvfces 
7-13 Panaweert Stiwt 
Cremome NSW £090, 
.AustTBlia 

Tel: +51 2 905 9329 
FAX; +61 2 953 0274 


SINQAPORE, INDIA, 
UNOQHESIA, PAKISTAN, 
PHILIPPINES^ OFTHER ASIAN 
AND PACme COUNIRlfB 

Jenny Kao 

Ttiird Wave Publishing Corp, 
2nd R.,Na. 19-1, Lane 231 
Fu Hsiog North Road 
Talper 1 05, Taiwan 
R.O.C. 

Tel: +665 2 71 38959 eitl. 226 
FAX: +606 2 7159467 

MALAYSIA 

H.K. Lim 

Serveii (Malaysia] SdrL Bhd. 
Sth Floor, Bena Tower 
180. Jalan Ampang 
50480 Kuala Lumpur 
Malaysia 

TeF; +60 3 2524692 
FAX: +50 3 2624591 


Subscription Customer Service 
U.S. 1-800-232-2983 
Outside U.S. +1-609-426-7676 

Fora New Subscription 
U.S. 1-800-257-9402 
Outside U.S. +1-609-426-5526 
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INDEX TO ADVERTISED PRODUCTS 


For FREE product information from individual advertisers, circle the 
corresponding inquiry numbers on the response card! 

To receive information for an entire product category, circle the category 
number on the response card! 


Cmt»goiy No. 

Inqviiy No. Pagm No. 


HARDWARE 


1 

ACCESSORIES/SUPPUES 

267-266 

AER ENERGY RESOURCES INC 

144 

135-136 

ANTEX ELECTRONECS 

178 

229 

H & R TECHNOLOGY 

276 

150-151 

QUARTON USA 

200 

2 

ADD-IN BOARDS 


169 

ADAPTEC 

272 

136-136 

ANTEX ELECTRONICS 

179 

75-76 

CURTIS INC 

109 

166-167 

DISTRIBUTED PROCESSING TECH 

263 

247-248 

DTC ELECTRONICS HUNGARY 

280 

170 

JAMECO ELECTRON res 

267 

235 

PRACTICAL ENHANCED LOGIC 

276 

106-109 

QUATECH INC 

248 

240-241 

SILICON WAREHOUSE 

276 

210 

TALKING TECHNOLOGY INC 

278 

3 

BAR CODING 


185-187 

IGC INC 

265 

211 

V1DEX INC 

276 

212 

VIDEX INC 

277 

4 

COMMUNICATIONS/ 



NETWORKING 


190 

ALTA RESEARCH CORP 

294 

543 

ALTEX ELECTRONICS 

260NE 2-3 

544 

ALTEX ELECTMJNtCB 

260SO 2-3 

526 

AXIS COMMUNICATIONS flNTL) 

21 

182-183 

COROLLARY 

258 

244-245 

CYCLADES CORP 

276 

247-245 

DTC ELECTRONICS HUNGARY 

280 

633-634 

EPGOTRON EUROPE 

48IS13 

642 

FLUKE EUROPE B.V. 

48IS32 


HEWLETT-PACKARD 

37 

125 

MINICOM / CLASSNET VIDEO 

94 

233 

NEWVDICE 

277 

146-149 

POLYCON GM8H DATA SYSTEMS 

111 

229-230 

RCI 

277 

207 

RHETOREX INC 

277 

111-112 

ROSE ELECTRONICS 

232 

219-219 

SIGMA TECH SOFTWARE 

276 

549-550 

SOLID COMPUTER GMBH 

46IS25 

219 

TALKING TECHNOLOGY INC 

278 

s 

COMPUTER SYSTEMS 


* 

APPLE COMPUTER INC 

2-3 

178 

APPRO INTERNATIONAL INC 

270 


ASPEN SYSTEMS 

51 

165 

DATALUX CORP 

252 


DELL COMPUTER CORP (N AJ 

CHI 

* 

DELL COMPUTER CORP fN.A.J 

CIV 

79 

DlGrTAL ALPHASTATION 

42-43 

* 

GATEWAY 2000 

SOA-J 

* 

GATEWAY 2000 

8{HB1 

551 

INTEGRIX INC 

48IS 29 

* 

INTEL CORP 

12-13 

85-06 

INTERGRAPH 

97 

201 

KILA 

278 

202-283 

MEDIA ON (NA) 

31 

* 

NEKOTECH 

263 

95 

NSTL 

181 

94 

NSTL/PC DIGEST 

235 

191 

PACIFIC COAST MICRO 

274 


Catogory Mo, 

Inquiry No, Page No, 


193 

PC^S COMPLEAT 

254-2^ 

177 

RECORTEC INC 

273 

649-550 

SOUD COMPUTER GMBH 

48tS25 

215 

TRI VALLEY TECHNOLOGY INC 

278 

261 

ZEOS INTERNATIONAL 

122-123 

6 

DATA ACQUISITION 


196 

AMERICAN ADVANTECH 

278 

198 

GAGE APPUED SCIENCES. INC. 

278 

200 

10 TECH 

278 

204 

KEITHLEY METRABYTE 

279 

203 

LAWSON LABS INCORPORATED 

279 

* 

microstar laboratories 

279 

108-109 

QUATECH INC 

248 

ss 

DIAGNOSTIC EQUIPMENT 


542 

FLUKE EUROPE BY 

48IS 32 

7 

DISKS & OPTICAL DRIVES 

238 

CARROT COMPUTER 

279 

76-79 

CURTIS INC 

10O 

222-223 

GRANITE DIGITAL 

279 

172-173 

MICRO SOLUTIONS COMP PROD 

257 

174-175 

MICRO SOLUTIONS COMP PROD 

259 

193-104 

PINNACLE MICRO 

7 

141-142 

PLEXTOR 

61 

530-531 

RAIOTEC CORP 

461S 17 

9 

FAX BOARDS/MACHINES 

* 

SUPRA CORP 

17 

10 

GRAPHICS TABLETS/MICE/ 
PEN INPUT 

274 

DESIGN TECHNOLOGY 

162 

11 

KEYBOARDS 


501 

CHERRY MIKROSCHALTER GMBH 

48! S &7 

165 

DATALUX CORP 

252 

231-232 

ELMA ELECTRONIC 

279 

199 

HOOLEON CORP 

286 

12 

LAN HARDWARE 


502-593 

COMPEX INC 

48IS23 

269-279 

CYBEX CORP 

169 

163^164 

CYBEX CORP 

261 

506-507 

CYBEX CORP (INPLJ 

cm 

533-534 

ERGOTRON EUROPE 

481S 13 

168-169 

FIRST SOURCE INTL 

262 

642 

FLUKE EUROPE BY, 

4613 32 

99-190 

PC POWER & COOUNG 

53 

149-149 

POLYCON GM0H DATA SYSTEMS 

111 

13 

LAPTOPS A NOTEBOOKS 


267-268 

AER ENERGY RESOURCES INC 

144 

214 

AMREL TECHNOLOGY INC 

289 

293 

COMPAQ LTE ELITE POFTTABLE {N.A.) 

0-9 

522 

FIRST INTERNATIONAL COMPUTER 

4018 2 

* 

JDR MICRODEVrCES 

275 

273 

micro-international INC 

161 

193 

PC'S COMPLEAT 

254-255 

121 

TOSHIBA AMERICA INC 

22-23 

262 

WINBOOK COMPUTER CORP {N AJ 

131 

179 

WORLD WID E TECHNOLOG 1ES 

264 

261 

ZEOS INTERNATIONAL 

122-123 


Cmtogofy No. 

Inquiry No. Pago Ho. 

14 MAIL ORDER 

543 ALTEX ELECTOONICS 2S0NE 2-3 

544 AITEX ELEGTROMICS 260SO 2-3 

' AMERECAN LUMG ASSOCIATION 260NE 4 

^ AMERECAN LUNG ASSOCIATION 260S0 4 

* BYTE SUB M ESS AGE 43IS 2E 

m COMPUSTAR COMPUTERS 268 

161 COM PUTER DISCOUNT WARE HOUSE 250-251 

162 COMPUTERLANE UN LTD 266 

170 JAMECO ELECTRONICS 267 

171 NEVADA COMPt/TER 256 

193 PC S COM PLEAT 254-255 

IB MEMORY/CHIPS/VPGRADBB 

iea-169 FIRST SOURCE INT'L 262 

‘ IffTEL CORP 1M3 

170 JAMECO ELECTRONICS 267 

257-256 KINGSTON TECHNOLOGY 147 

1SW89 LA TRADE 360 

* TEXAS INSTRUMEMTB 19 

179 WORLDWIDE TECHNOLOGIES 264 

16 MISCELLANEOUS HARDWARE 

143 CALIFORNIA PC PRODUCTS INC 233 

34 INTEGRAND RESEARCH 116 

191 PACIFIC COAST MICRO 274 

99-100 PCPOWER4COOUNG 53 

17 MODEMS/MULTiPLEXDRS 

* JDR MICRODEVICES 275 

' SUPRA CORE 17 

18 MONITORS S TERMINALS 

73-74 CTXINTERNARONAL INC 207 

524-525 DAEWOO 4BIS 5 

165 DATALUX CORP 252 

535 GVC CORP (INTL) 213 

552 KUO FENG CORP (INTU 211 

133-134 MAG INNOVISION 107 

92-93 NAN AO USA CORP (N A,) 99 

90-91 NAN AO USA COR P {N. A.) 213 

520 PH lUPS MON ITORS (INTL) 9-9 

149-149 POLYGON GMBH DATA SYSTEMS 111 

155 SAMSUNG ELECTRONICS 217 

113-114 SAMTRON DISPLAYS INC |N.A.) 211 

532 SAMTRON ItNTL) 105 

135-139 SCEPTRETECHNOLOGIES 205 

97-65 SMILE INTERNATIONAL INC [HA.] 105 

122-123 VIEWSONIC 1D3 

19 MULTIMEDIA/CD-ROM 

159 ADAPTEC 272 

135-136 ANTEX ELECTRONICS 170 

129 CREATIVE LABS INC 11 

247-245 DTC ELECTRONICS HUNGARY 2B0 

144-145 JVC INFORMATION 92 

NEKOTECH 253 

139-131 PROXIMA CORP 109 

20 PRINTERS/PLOTTERS 

526 AXIS GOMMUNICARONS (INTL) 21 

* CANON 128-129 

504 COMPLTTER FRIENDS 45IS15 

271-272 DATAPRODUCTS 160 

" HEWLETT-PACKARD 37 

HEWLETT-PACKARD 26-27 
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FREE PRODUCT INFORMATION 


For free product information from companies featured in this issue, 
circle the appropriate inquiry number below and mail this card today. 
For quickest response, fax to 1-416-620-9790! 


Product Category 
information 

To receive information for an entire 

category, circle the appropriate 

number on the adjacent card. 

Hardware 

Accessories/Supplies 

1 

Add-in Boards 

2 

Bar Coding 

3 

Communicabons/Networking 

4 

Computer Systems 

5 

Data Acquisition 

6 

Diagnostic Equipment 

53 

Disks & Optical Drives 

7 

Diskettes/Duplicalors 

8 

Fax Boards/Machines 

9 

Graphics Tablets/Mice/ 

Pen Input 

10 

Keytioards 

11 

LAN Hardware 

12 

Laptops & Notebooks 

13 

Mall Order 

14 

Memory/ChipsAJpgrades 

15 

Miscellaneous Hardware 

16 

Modems/Multiplexors 

17 

Monitors & Terminals 

18 

MuttImedia/CD-ROM 

19 

Printere/Plotters 

20 

Programmable Hardware 

21 

ScannersyOCR/DigitlzeTs 

22 

Security 

52 

Tape Drives 

23 

UPS/Power Management 

24 

Software 

Busir>ess 

25 

CADCAM 

26 

Cornmunications/Nelworking 

27 

Data Acquisition 

28 

Database 

29 

Educational 

30 

Engineering/Scientific 

31 

Entertainment 

32 

Graphics 

33 

Macintosh 

34 

Mailorder 

35 

Mathematical/StatisticaJ 

36 

Miscellaneous Software 

37 

On-Line Services 

38 

Operating Systems 

39 

OS/2 

54 

Programming Languages/ 

Tools 

40 

Security 

41 

Shareware 

42 

Software Duplication 

43 

Spreadsheets 

44 

Umx 

45 

utilities 

46 

Windows 

47 

Word Processing 

48 

General 

Books/Publications 

49 

Recruitment 

50 

MtsceHaneous 

51 




Fill out this coupon carefully. Please Print 

Name_^Tille 


Company_Address_ 

City_^Country_^Code 

Phone_Fax_ 


K My job function is tMStdassifiedas (check one); 

1 {] Company Management 

2 [ ] IS/MIS/iT Management 

3 ( ] Systems Engmeenng/lntegration 

4 j ] Systems/Networiong Consulting 

5 {] Departmental Management (non-tS/MIS) 

6 I J Technical Services Support 

7 j ] Other (please describe) 


B. What is your organization’s primary business activity at this 
location (check one); 

8 [) Business Services (Finwce, Banking, Insurance, 
Healthcare, Professional) 

9 [ ) Contmerce/lndustry (Retail. Whoiesaie. Construction, 
Mining, Manufacturing, Transportation) 

10 [ ) Reseiler/OEM (VAR, VAD, Systems/Network 
Integrator. Computer Product Manufacturer) 

11 [) Government (Federal, State, Municipal, Military) 

12 [ ) Computer Services (Support Training, Consulting) 

Inquiry Numbers 1-187 


131 ] Other (please specify); 


C. Please indicate which specific fields of interest are 
iniportafrt to you so that BYTE may serve you with 
suppfementai Information that best meets your needs (select alt 
that apply); 

14 [ 1 UNIX and Workstations 

15 [ ) Networking (LANs. WANs, and Telecommunications) 

16[ {Multimedia 

17 [ ] Reseiling/Systems Integration 

18 [ ] Applications Development 

19 (] Other (explain); 


D. My responsibilities require that I be involved with the 
following operating system environments (check an that apply); 
20( ]00S 
21| ]0Sf2 
22( 1 Mac/OS 


23 [ ] UNIX (any, including Solaris) 

24 (] Windows 

25 j jWmdows/NT 

26 [ ] NetWare 

27 j j Other (please describe); 


E. The number of employees at my location and company-wide 
area (check one in each column)- 



At My 

Company- 


Location 

Wide 

10,000 or more 

28(] 

33(1 

5,000 to 9,999 

2911 

341 1 

1,000 to 4,999 

3011 

35(1 

10010 999 

3111 

36(1 

Under 100 

3211 

37(1 


January 1995 I90 97 99 I 

Valid until March 31. 1995 


inquiry Numbers 188-374 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

TO 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

61 

62 

63 

64 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

111 

112 

113 

114 

115 

116 

117 

118 

119 

120 

121 

122 

123 

124 

125 

126 

127 

128 

129 

130 

131 

132 

133 

134 

135 

136 

137 

138 

139 

140 

141 

142 

143 

144 

145 

146 

147 

148 

149 

ISO 

151 

152 

153 

154 

155 

156 

157 

158 

159 

160 

161 

162 

163 

164 

165 

166 

167 

168 

169 

170 

171 

172 

173 

174 

175 

178 

177 

178 

179 

180 

181 

182 

183 

184 

185 

186 

187 

Inquiry 1 

Numbers 375-561 











375 

376 

377 

378 

379 

380 

381 

382 

383 

384 

385 

386 

387 

388 

389 

390 

391 

392 

393 

394 

395 

396 

397 

398 

399 

400 

401 

402 

403 

404 

405 

406 

407 

408 

409 

410 

411 

412 

413 

414 

415 

416 

417 

416 

419 

420 

421 

422 

423 

424 

425 

426 

427 

428 

429 

430 

431 

432 

433 

434 

435 

436 

437 

438 

439 

440 

441 

442 

443 

444 

445 

446 

447 

448 

449 

450 

451 

452 

453 

454 

455 

456 

457 

458 

459 

460 

461 

462 

463 

464 

465 

466 

467 

468 

469 

470 

471 

472 

473 

474 

475 

476 

477 

478 

479 

480 

481 

482 

483 

484 

485 

486 

487 

488 

489 

490 

491 

492 

493 

494 

495 

496 

497 

496 

499 

500 

SOI 

502 

503 

504 

506 

506 

507 

506 

509 

510 

511 

512 

513 

514 

515 

516 

517 

518 

519 

520 

521 

522 

523 

524 

525 

526 

527 

528 

529 

530 

531 

532 

533 

534 

535 

536 

537 

538 

539 

540 

541 

542 

543 

544 

545 

546 

547 

548 

549 

550 

551 

552 

553 

554 

555 

556 

557 

558 

559 

560 

561 

Inquiry 

Numbers 74^-935 











749 

750 

751 

752 

753 

754 

755 

756 

757 

758 

759 

760 

761 

762 

763 

764 

765 

766 

767 

768 

769 

770 

771 

772 

773 

774 

775 

776 

777 

778 

779 

780 

781 

782 

783 

784 

785 

786 

787 

788 

789 

790 

791 

792 

793 

794 

795 

796 

797 

796 

799 

800 

801 

802 

803 

804 

805 

806 

807 

808 

809 

610 

811 

812 

813 

814 

815 

816 

817 

818 

819 

820 

821 

822 

823 

824 

825 

826 

827 

828 

829 

830 

831 

832 

833 

834 

835 

836 

837 

838 

839 

840 

841 

842 

843 

844 

845 

846 

847 

848 

849 

850 

851 

852 

853 

854 

855 

856 

857 

858 

859 

860 

861 

862 

863 

864 

865 

666 

867 

868 

869 

870 

871 

872 

873 

874 

875 

876 

877 

878 

879 

880 

881 

882 

683 

884 

885 

886 

887 

888 

889 

890 

891 

892 

893 

894 

895 

896 

897 

898 

899 

900 

901 

902 

903 

904 

905 

906 

907 

906 

909 

910 

911 

912 

913 

914 

915 

916 

917 

918 

919 

920 

921 

922 

923 

924 

925 

926 

927 

928 

929 

930 

931 

932 

933 

934 

935 


188 189 190 191 192 193 194 195 196 197 198 199 200 201 202 203 204 

205 206 207 206 209 210 211 212 213 214 215 216 217 218 219 220 221 

222 223 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 

239 240 241 242 243 244 245 246 247 248 249 250 251 252 253 254 255 

256 257 258 259 260 261 262 263 264 265 266 267 268 269 270 271 272 

273 274 275 276 277 278 279 280 281 282 283 284 285 286 287 288 289 

290 291 292 293 294 295 296 297 298 299 300 301 302 303 304 305 306 

307 308 309 310 311 312 313 314 315 316 317 318 319 320 321 322 323 

324 325 326 327 328 329 330 331 332 333 334 336 336 337 338 339 340 

341 342 343 344 345 346 347 348 349 350 351 352 353 354 355 356 357 

356 359 360 361 362 363 364 365 366 367 368 369 370 371 372 373 374 

inquiry Numbers 562-748 

562 563 564 565 566 567 568 569 570 571 572 573 574 575 576 577 578 

579 580 581 582 583 584 585 586 587 588 589 590 591 592 593 594 595 

596 597 598 599 600 601 602 603 604 605 606 607 606 609 610 611 612 

613 614 615 616 617 618 619 620 621 622 623 624 625 626 627 628 629 

630 631 632 633 634 635 636 637 638 639 640 641 642 643 644 645 646 

647 648 649 650 651 652 653 654 655 656 657 658 669 660 661 662 663 

664 665 666 667 668 669 670 671 672 673 674 675 676 677 678 679 680 

681 682 683 684 685 686 687 688 689 690 691 692 693 694 695 696 697 

698 699 700 701 702 703 704 705 706 707 708 709 710 711 712 713 714 

715 716 717 718 719 720 721 722 723 724 725 726 727 728 729 730 731 

732 733 734 735 736 737 738 739 740 741 742 743 744 745 746 747 748 

inquiry Numbers 93^-1122 

936 937 938 939 940 941 942 943 944 945 946 947 948 949 950 951 952 

953 954 955 956 957 958 959 960 961 962 963 964 965 966 967 968 969 

970 971 972 973 974 975 976 977 978 979 980 981 982 983 964 965 966 

967 968 969 990 991 992 993 994 995 996 997 996 9991000 1001 10021003 

10M1006 10061007 100610091010 1011 1012 1013 10141015 10161017 1018 10191020 

1021 1022 10231024 102510261027 1028 1029 1030 1031 1032 10331034 1035 1038 1037 

10381039 10401041 104210431044 1045 1046 1047 10481049 10501061 1062 10531054 

10561066 10671068 106910601061 1062 1063 1064 1065 1066 10671068 1069 1070 1071 

10721073 1074 1075 1076 10771078 1079 1080 1081 10821063 10841065 1086 10671088 

10891060 1091 1062 109310941095 1096 1097 1096 1099 1100 1101 1102 1103 1104 1106 

1106 1107 11081109 1110 1111 1112 1113 1114 1115 1116 1117 1118 1119 1120 1121 1122 


inquiry Numbers 1123-1309 

1123 1124 1125 1126 1127 11281129 1130 1131 1132 1133 1134 1135 1136 1137 1138 1139 

1140 1141 1142 1143 1144 11451146 1147 1148 1149 1150 1151 11521153 1154 1155 1156 

11571158 11591160 1161 11621163 1164 1165 1166 11671168 11691170 1171 11721173 
1174 1175 1176 1177 1178 11791180 1181 1182 1183 1184 1185 1186 1187 1188 1189 1190 

1191 1192 11931194 1196 11961197 1198 1199 1200 1201 1202 12031204 1205 1206 1207 

12061209 1210 1211 121212131214 1215 1216 1217 12181219 12201221 1222 12231224 
12251226 12271228 1229 12301231 1232 1233 1234 1235 1236 12371236 1239 1240 1241 
12421243 12441245 124612471246 1249 1250 1251 12521253 12541256 1256 12571258 

12591260 1261 1262 126312641265 1266 1267 1268 1269 1270 1271 1272 1273 1274 1275 

12761277 1278 1279 1280 12811282 1283 1284 1285 12861287 12881289 1290 1291 1292 

12931294 1296 1296 129712961299 1300 1301 1302 1303 1304 13051306 1307 1308 1309 


inquiry Numbers 1310-1489 

13101311 13121313 131413151316 1317 1318 1319 13201321 13221323 1324 13251326 

13271328 13291330 1331 13321333 1334 1335 1336 1337 1338 1339 1340 1341 1342 1343 

1344 1345 1346 1347 1348 13481360 1351 1352 1363 1354 1355 1356 1357 1358 1359 1360 

1361 1362 1363 1364 1365 13661367 1368 1369 1370 1371 1372 1373 1374 1375 13761377 

13781379 1380 1381 138213831384 1385 1386 1387 1388 1389 1390 1391 1392 13931394 

13951396 1397 1398 139914001401 1402 1403 1404 1405 1406 14071406 1409 1410 1411 

14121413 14141415 141614171418 1419 1420 1421 14221423 1424 1425 1426 1427 1428 

14291430 1431 1432 143314341435 1436 1437 1438 14391440 1441 1442 1443 1444 1445 

14461447 14481449 14501451 1452 1453 1454 1455 1456 1457 1458 1459 1460 1461 1462 

14631464 14651466 146714681469 14701471 1472 14731474 14751478 147714781479 

14801481 14821483 148414851486 14871468 1489 


























FREE PRODUCT INFORMATION 


For free product information from companies featured in this issue, 
circie the appropriate inquiry number beiow and maii this card today. 
For quickest response, fax to 1-416-620-9790! 


See reverse side 
for card. 
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FREE PRODUCT INFORMATION 


For free product information from companies featured in this issue, 
circie the appropriate inquiry number beiow and maii this card today. 
For quickest response, fax to 1-416-620-9790! 


Product Category 


Information 


To receive information for an entire 

category, circle the appropriate 

number on the adjacent card. 


Hardware 


Accessories/Supplies 

1 

Add-in Boards 

2 

Bar Coding 

3 

Communications/Networking 

4 

Computer Systems 

5 

Data Acquisition 

6 

Diagnostic Equipment 

53 

Disks & Optical Drives 

7 

Diskettes/Dupiicators 

8 

Fax Boards/Machines 

9 

Graphics Tablets/Mce/ 


Pen Input 

10 

Keytxiards 

11 

IAN Hardware 

12 

Laptops & Notebooks 

13 

Mall Order 

14 

Memory/Chipa/Upgrades 

15 

Miscellaneous Hardware 

16 

Modems/Multiplexors 

17 

Monitors & Terminals 

18 

Multimedia/CO-ROM 

19 

Printers/Plotters 

20 

Programmable Hardware 

21 

Scannera/OCFVDIgitizers 

22 

Security 

52 

Tape Drives 

23 

UPS/Power Management 

24 

Software 


Business 

25 

CACVCAM 

26 

Communications/Networking 

27 

Data Acquisition 

28 

Database 

29 

Educational 

30 

Engineerin^Scientiflc 

31 

Entertainment 

32 

Graphics 

33 

Macintosh 

34 

Mail Order 

35 

Mamernabcal/Statistical 

36 

Miscellaneous Software 

37 

On-Line Services 

38 

Operating Systems 

39 

OS/2 

54 

Programming Languages/ 


Tools 

40 

Security 

41 

Shareware 

42 

Software Duplication 

43 

Spreadsheets 

44 

Unix 

45 

Utilities 

46 

Windows 

47 

Wbrd Processing 

48 

Oerwral 


Books/Publications 

49 

Recmitment 

50 

Miscellaneous 

51 



Fill out this coupon carefully. Please Print. 


-Title _ 


Company 

Address 


Citv 

Country 

Code 

Phone 

Fax 



A. My job function is best classined as (check one); 

1 ( ] (Company Management 

2 j ]IS/MtS/IT Management 

3 i ] Systems Engineering/tntegration 

4 ( ] Systems/Netwofldng Consulting 

5 (] DepaiUnentai Manag»nent (non-IS/MIS) 

6 I ] Technical Services Support 

7 (] Other (please describe) 


B. What Is your organiatlon's primary business activity at this 
location (check one); 

8 [ 1 Business Services (Finance. Banking. Insurance. 
Healthcare. Professional) 

9 [ I Cornmerce/lndustry (Retail, Wholesale. Construction. 
Mining. Manufacturing, Transportation) 

10 (I Reseller/0€M (VAR. VAO, Systems/Network 
Integrator, Con^uter Product Manufacturer) 

11 [ I Government (Feder^, State, Municipal, Mkitaiy) 

12 [ 1 Computer Services (Support Training, Consulting) 

Inquiry Numbers 1-187 

123456789 
18 19 20 21 22 23 24 2S 26 

35 36 37 38 39 40 41 42 43 

52 53 54 55 56 57 58 59 60 

69 70 71 72 73 74 75 76 77 

86 87 88 89 90 91 92 93 94 

103 104 106 106 107 106 109 110 111 

120 121 122 123 124 125 126 127 128 

137 138 139 140 141 142 143 144 145 

154 155 156 157 158 159 160 161 162 

171 172 173 174 ITS 176 177 178 179 


13 [ I Other (please specify): 


C. Please indicate which specific fields of interest are 
important to you so that BYTE may serve you with 
supplemental Information that best meets your needs (select aN 
that apply): 

141 ] UNIX and Workstations 

15(1 Networking (LANs. WANs, and Teiecommunicalions) 

16 ( 1 Multimedia 

17 (1 Reselling/Systems Integration 

18 ( ] Appfications Development 

191 j Other (explain): 


0. My responsibilities require that I be involved with the 
following operating system environments (check all that apply): 
20(]OOS 
21( ]0Sf2 
22[ ]Mac/0S 


23 [ 1 UNIX (any. including Solaris) 

24 [ j Windows 
2S[ ]WindowsNT 

26 ( j NetWare 

27 [ j Other (please describe); 


L The number of employees at my location and company-wide 
area (check one in each column); 



A! My 

Company- 


Location 

Wide 

10,000 or more 

28I1 

3311 

5,00010 9,999 

29I1 

341) 

1.00010 4.999 

30I1 

3511 

100 to 999 

31(1 

36(1 

Under 100 

32(1 

37(1 


10 

11 

12 

13 

14 

27 

28 

29 

30 

31 

44 

45 

46 

47 

48 

61 

62 

63 

64 

65 

78 

79 

80 

81 

82 

95 

96 

97 

98 

99 

112 

113 

114 

115 

tie 

129 

130 

131 

132 

133 

146 

147 

148 

149 

150 

163 

164 

165 

166 

167 

180 

181 

182 

183 

184 


Inquiry Numbers 188-374 

188 189 190 191 192 193 194 195 196 

205 206 207 206 209 210 211 212 213 

222 223 224 225 226 227 228 229 230 

239 240 241 242 243 244 245 246 247 

2S62S7 258 2S9 260 261 262 263 264 
273 274 275 276 277 278 279 280 281 

290 291 292 293 294 295 296 297 298 

307 306 309 310 311 312 313 314 315 

324 325 326 327 328 329 330 331 332 

341 342 343 344 345 346 347 348 349 

358 359 360 361 362 363 364 365 366 


January 1995 |90 97 99 I 

Valid until March 31, 1995 


197 198 199 200 201 202 203 204 

214 215 216 217 218 219 220 221 

231 232 233 234 235 236 237 238 

248 249 250 2S1 252 253 254 255 

265 266 267 268 269 270 271 272 

282 283 284 285 286 287 288 289 

299 300 301 302 303 304 305 306 

316 317 318 319 320 321 322 323 

333 334 335 336 337 338 339 340 

350 351 352 353 354 355 356 357 

367 368 369 370 371 372 373 374 


15 

16 

17 

32 

33 

34 

49 

SO 

51 

66 

67 

66 

83 

84 

85 

100 

101 

102 

117 

118 

119 

134 

135 

136 

151 

152 

153 

168 

168 

170 

185 

186 

187 


Inquiry Numbers 375-661 

375 376 377 378 379 380 381 382 383 

392 393 394 395 396 397 398 399 400 

409 410 411 412 413 414 415 416 417 

426 427 428 429 430 431 432 433 434 

443 444 445 446 447 448 449 450 451 

460 461 462 463 464 465 466 467 468 

477 478 479 480 481 482 483 484 485 

494 495 496 497 498 499 500 501 502 

511 512 513 514 515 516 517 518 519 

528 529 530 531 532 533 534 535 536 

545 546 547 548 549 550 551 552 553 


384 385 386 387 388 389 390 391 

401 402 403 404 405 406 407 408 

418 419 420 421 422 423 424 425 

435 436 437 438 439 440 441 442 

452 453 454 455 456 457 458 459 

469 470 471 472 473 474 475 476 

486 487 468 489 490 491 492 493 

503 504 505 506 507 508 509 510 

520 521 522 523 524 525 526 527 

537 538 539 540 541 542 543 544 

554555556557558559560 561 


Inquiry Numbers 562-748 

562 563 564 565 566 567 568 569 

579 580 581 582 583 584 585 586 

598 597 598 599 600 601 602 603 

613 614 615 616 617 618 619 620 

630 631 632 633 634 635 636 637 

647 648 649 650 651 652 653 654 

664 665 666 667 666 669 670 671 

681 682 683 684 685 686 687 688 

698 699 700 701 702 703 704 705 

715 716 717 718 719 720 721 722 

732 733 734 735 736 737 738 739 


570 571 572 573 574 575 576 577 578 

587 588 589 590 591 592 593 594 595 

604 605 606 607 608 609 610 611 612 

621 622 623 624 62S 626 627 628 629 

638 639640 641 642643644 645 646 
655 656 657 658 659 660 661 662 663 

672 673 674 675 676 677 678 679 680 

689 690 691 692 693 694 695 696 697 

706 707 708 709 710 711 712 713 714 

723 724 725 726 727 728 729 730 731 

740 741 742 743 744 745 746 747 748 


Inquiry Numbers 749-935 

749 750 751 752 753 754 755 756 757 758 759 760 761 762 763 764 765 

766 787 768 769 770 771 772 773 774 775 776 777 778 779 780 781 782 

783 784 785 788 787 788 789 790 791 792 793 794 795 796 797 798 799 

800 001 802 803 804 805 806 607 808 809 810 811 812 813 814 815 816 

817 818 819 820 821 822 823 824 825 826 827 828 829 830 831 832 833 

834 835 836 837 838 839 840 841 842 843 844 845 846 847 848 849 850 

851 852 853 854 855 856 857 858 859 860 861 862 863 864 865 866 867 

868 869 870 871 872 873 874 875 876 877 878 879 880 881 882 883 884 

885 886 887 888 889 890 891 892 893 894 895 896 897 896 899 900 901 

902 903 904 905 906 907 908 909 910 911 912 913 914 915 916 917 918 

919 920 921 922 923 924 925 926 927 928 929 930 931 932 933 934 935 

Inquiry Numbers 1123-1309 

1123 1124 1125 1126 1127 11281129 1130 1131 1132 1133 1134 11351136 1137 1138 1139 

1140 1141 1142 1143 1144 11451146 1147 1148 1149 1150 1151 1152 1153 1154 1156 1156 

1157 1158 11591160 1161 11621163 1164 1165 1166 1167 1168 11691170 1171 1172 1173 

1174 1175 1176 1177 1178 11791180 1161 1182 1183 1184 1185 1186 1187 1188 1189 1190 

1191 1192 1193 1194 1195 1196 1197 1196 1199 1200 1201 1202 12031204 1205 12061207 

12081209 12101211 121212131214 1215 1216 1217 12181219 12201221 1222 12231224 

12251226 12271228 122912301231 1232 1233 1234 1235 1236 1237 1238 1239 1240 1241 

12421243 1244 1245 1246 12471248 1249 1250 1251 1252 1253 1254 1255 1256 12571258 

12591260 1261 1262 126312641265 1266 1267 1268 1269 1270 1271 1272 1273 1274 1275 

12761277 1278 1279 12801281 1282 1283 1284 1285 1286 1287 1288 1289 1290 1291 1292 

12931294 1295 1296 1297 12981299 1300 1301 1302 1303 1304 1306 1306 1307 1308 1309 


Inquiry Numbers 936-1122 

936 937 938 939 940 941 942 943 944 945 946 947 948 949 950 951 952 

953 954 955 956 957 958 959 960 961 962 963 964 965 966 967 968 969 

970 971 972 973 974 975 976 977 978 979 980 981 962 963 964 985 966 

967 988 969 990 991 992 993 994 995 996 997 996 9991000 1001 10021003 

10041005 10061007 100810001010 1011 1012 1013 10141015 10161017 101810191020 

1021 1022 10231024 102510261027 1028 1029 1030 1031 1032 1033 1034 1035 1036 1037 

10381039 10401041 104210431044 1045 1046 1047 10481049 10501051 1052 10631054 

10651056 1067 1058 1069 10601061 1062 1063 1064 1065 1066 10671068 1069 1070 1071 

10721073 1074 1075 1076 10771078 1079 1060 1061 1082 1083 1084 1085 1086 1087 1068 

10891090 1091 1092 109310941095 1096 1097 1096 1099 1100 1101 1102 1103 1104 1106 

1106 1107 1108 1109 1110 1111 1112 1113 1114 1115 1116 1117 1118 1119 1120 1121 1122 

Inquiry Numbers 1310-1489 

13101311 13121313 131413151316 1317 1318 1319 13201321 13221323 1324 13251326 
13271328 13291330 1331 13321333 1334 1335 1336 13371338 1339 1340 1341 1342 1343 

13441345 13461347 134813491350 1351 1362 1353 1354 1356 1356 1357 1358 13591360 

1361 1362 1363 1364 1365 13661367 1368 1369 1370 1371 1372 1373 1374 1375 1376 1377 

13781379 1380 1381 1382 13831364 1385 1386 1387 1388 1389 1390 1391 1392 1393 1394 

13951396 1397 1396 139914001401 1402 1403 1404 1405 1406 1407 1408 1409 1410 1411 

14121413 1414 1415 1416 14171418 1419 1420 1421 1422 1423 1424 1425 1426 14271428 

14291430 1431 1432 143314341435 1436 1437 1438 1439 1440 1441 1442 1443 14441445 

14461447 14481449 145014511452 1453 1454 1455 1456 1457 14581459 1460 1461 1462 

14631464 14651466 146714681469 14701471 1472 14731474 14751476 147714781479 
14801481 14821483 148414851486 14871488 1488 


























FREE PRODUCT INFORMATION 


For free product information from companies featured in this issue, 
circie the appropriate inquiry number below and mail this card today. 
For quickest response, fax to 1-416-620-9790! 


See reverse side 
for card. 
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1.For FREE 
product 
information 
from 

individual 
companies, 
circie the 
corresponding 
inquiry 
numbers on 
the Response 
Card! 


2. Print Your 
Name and 
Address 

Answer questions "A" 
through "E" and mail 
or fax card to 
t-416-620-9790. 


3. Product 
information 
will be rushed 
to you from 
the selected 
companies! 




















INDEX TO ADVERTISED PRODUCTS 


Cmtegory Mo. 

taqulry Page No. 

• HEWIETT-PACKARO 62-S3 

* HEWLETT-PACKARD 90-91 

527 MANN ESMAWN TALLY 4alS21 

12Q TEKTRONIX 77 

125 XEHOX OFFFCE DOCUMEISTT SYSTEMS 142-143 

21 PROGRAMMABLB HARDWARE 

m BUFFALO PRODUCTS 272 

m DATAMAN LTD 280 

220-221 DAVISON-WORTH CORF 280 

510-511 FAST HARDLOCK (JI^TTL} 31 

JDR MICRODEVICES 275 

296-297 MARX DATENTECHWIK GMBH 164 

110 RAINBOW TECHNOLOGIES 55 

277-271 WlSU 162 

213 Z-WORLO ENGINEERING 2B1 

22 $CANNERS/OCR/DIGiTIZERS 

547-548 RECOGNITA (IWTL) 99 

52 SECURITY 

501 CHERRY MIKROSCHALTER GMBH 48IS 6-7 

296-297 MARX DATENTECHWIK GMBH 164 

110 RAINBOW TECHNOLOGIES 55 

277-270 WiaU 162 

2S TAPE DRIVES 

289-290 COMPUTER CONNECTIONS INT 8V 60 

80 EXABYTE CORP 71 

202 LAGUNA DATA SYSTEMS 281 

172-173 MICRO SOLUTIONS COMP PROD 257 

174-175 MICRO SOLUTIOWS GOMP PROD 259 

206 QUALSTAR CORP 281 

226-227 SHAFFSTALL CORP 281 

24 UPS/POWERMANAOEMENT 

62 AMERICAN POWER CONVERSION 32-33 

63-64 BEST POWER TECHNOLOGY 87 

254-255 DELTECyNSSI 156 

518-519 MINITTEMAN 48IS11 

99-100 PC POWER a COOUNG S3 


SOFTWARE 


25 

BUSINESS 


69 

COMPUTER ASSOC SUPERPROJECT 

44 

234 

DESIGNER CHECKS 

281 

130-131 

PROXIMACORP 

138 

26 

CAD/CAM 


536 

ARTEKSRL 

49IS 15 

85-86 

IMTERGRAPH 

97 

27 

COMMUNICATHINS/ 

NETWORKING 


154 

BOOKLINKTICHNOLOQIES 



INTERNETWORKS (N.A.) 

95 

536639 

BTRIEVE TECHNOLOGIES 

48IS36-31 

288 

CLARK DEVELOPMENT CO INC 

283 

502-503 

COMPEX INC 

4eiS 23 

253 

DATASTOHM TECHNOLOGIES 

137 

186-169 

FIRST SOURCE INT'L 

282 

146-147 

JSB 

237 

529 

LANSOURCE 

48IS 27 

224-225 

MYSTIC SOFTWARE 

233 

101 

PERSOFT INC 

199 

275-276 

QUALCOMM 

160 

292 

SMC / STANDARD MICROSYSTEMS CORP 141 

117-119 

SPSS INC 

113 

516-517 

STAC STORAGE 8 COMMUNICATIONS 

CIV 

96-97 

STAC STORAGE 6 COMMUNICATIONS 

47 

528 

TRAVELING SOfTWARE (INTI) 

73 

521 

WALXER, RICHER 5 QUINN 

48IS9 


Category No. 


int^ulry 

No. 

Page No. 

28 

DATA ACQUISITION 


205 

NATIONAL INSTRUMENTS 

261 

514-515 

NATIONAL INSTRUMENTS 

48IS 12 

29 

DATABASE 


65-66 

BORLAND INTERNATIONAL 

CII-1 

264-285 

BORLAND tm-ERWATlONAL 

15 

538-539 

BTRIEVE TECHNOLOGIES 

48IS 30-31 

156 

COMPUTE RW1SE 

282 

275-276 

QUALCOMM 

150 

31 

ENGINSRINe/SCIENTIRC 

69 

COMPUTER ASSOC SUPERPROUECT 

44 

85-86 

1 INTERGRAPH 

97 

537 

INTERSIS ALTTOMACAO 

481S22 

127-128 

TTERATED SYSTEMS 

198 

205 

NATIONAL INSTRUMErrrS 

281 

184-186 

SCITECH INTERNATIONAL 

269 

33 

GRAPHICS 


263-264 

ATai MULTIMEDIA S7W SOLUTIONS 

153 

252 

COREL DRAW 

139 

72 

CORa FLOW 

35 

235 

EMATEK GMBH 

282 

92-93 

NANAO USA CORP (N.A.) 

99 

90-91 

NANAO USA CORP (N.A.) 

213 

130-131 

PROXIMACORP 

IDS 

208 

SCIENTinC ENDEAVORS 

282 

34 

MACINTOSH 


513 

LOGIC PROGRAMMING ASSOCIATES 

4818 22 

35 

MAIL ORDER 


161 

COMPUTER DISCOUNT WAREHOUSE 

250-251 

505 

COMPUTER QUICK 

4818 8 

512 

GREY MATTER LTD 

4aiS 10 

36 

MAnKMATICAL/STATtSnCAL 

119 

STATSOFT 

95 

37 

MISCELLANEOUS SOFTWARE 

523 

ON TIME MARKETING 

4813 24 

38 

ON4,INE SERVICES 


• 

AMERICA ONLINE INC (N.A) 

48A-B 

450 

BIX 

2^ 

251 

COMPUSERVE 

135 

281 

DELPHI INTERNET SERVICES 

157 

39 

OPERATING SYSTEMS 


242-243 

ACC CORP 

282 

266 

IBM OS/2 WARP 

118-119 

186-187 

1GC INC 

285 

* 

NETWORK COMPUTING DEVICES (N.A.) 59 

259-260 

QUARTERDECK OFFICE SYSTEMS 

124 

299-299 

QUARTERDECK OFFICE SYSTEMS 

173 

40 

PRO&UMMING LANGUAGES/ 
TOOLS 

65-66 

BORLAND INTERNATIONAL 

CJH 

234-285 

BORLAND INTERNATIONAL 

15 

70 

COMPUTER ASSOC VISUAL EXPRESS 

67 

71 

COMPUTER ASSOC VISUAL OBJECTS 

79 

• 

COPIA INTERNATIONAL LTD 

48 

235 

EMATEK GMBH 

282 

67-68 

GREENVIEW DATA 

57 

513 

LOGIC PROGRAMMING ASSOCIATES 

48tS22 

89 

MIGROWAY 

236 

246 

OBJECT MANAGEMENT LABORATORY 

282 

523 

ON TIME MARKETING 

48IS 24 

192 

PHAR LAP SOFTWARE INC 

170 

115 

SEOUITER SOFTWARE INC 

135 


SOFTBLOX INC (INTL) 

163 

205 

SOFTBLOX INC[N.A.) 

163 


Caf^ory No. 


tmiuiry No. Page No, 

548 

TYPHOON SOFTWARE (P,C,) 

284 

124 

WATCOM CVG++ lO.fl 

29 

41 

SECURITY 


61 

ALADDIN KNOWLEDGE SYSTEMS 

74 

508-509 

EUTRON 

48IS28 

510-511 

FAST HARDLOCK (INTL) 

31 

82-83 

GLENCO ENGINEERING 

115 

298-297 

MARX DATENTECHNIK GmbH 

154 

110 

RAINBOW TECHNOLOGIES 

55 

116 

SOFTWARE SECURITY 

48 

277-278 

WIBU 

162 

45 

UNIX 


* 

COPIA INTERNATIONAL LTD 

48 

81 

FRAME TECHNOLOGY (N.A.) 

21 

67-68 

GREENVIEW DATA 

57 

• 

NETWORK COMPUTING DEVICES (N.A. 

59 

107 

QNX SOFTWARE SYSTEMS LTD 

195 

46 

UTILITIES 


61 

ALADDIN KNOWLEDGE SYSTEMS 

74 

287 

CONSOLIDATED SOFTWARE PRODUCTS 

263 

140 

LOGICIELS ET SERVICES DUHEM 

190 

180 

MICRO 2000 

268 

161 

MICRO 2000 

271 

106 

PKWARE INC 

86 

106 

PKWARE INC 

98 

47 

WINDOWS 


• 

COPIA INTERNATIONAL LTD 

48 

253 

DATASTORM TECHNOLOGIES 

137 

239 
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1336 Thursby Software 247 

1016 Toshiba 49,165 
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1307 Ulaad Systems 244 
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Voice Power Technologies 149 
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BIK:Voiir Coach 
to the Internet! 






Give BIX e trv with our new 5 for Free Offer! Join BIX 
today and get 5 hours of evening and weekend access for free! 
Take the rest of the calendar month to e!<plore BtX, and then 
continue for our standard Si 3 monthly mem bership fee. 
Further details and complete rate information are 
provided during registration. Using any communications 
program, dial 1-B00-S95-4B82. At the "logon“ prompt enter taii(. 
Then at the "name?" prompt enter bix.byte39. If yoiJ have any 
questions, call us at 1-800-695-4775 I voice). Or fax us at 617-4^^-6042^ 
Send Internet mail to info@bix.com. Windows users can order BlXnav, our graphtcel 
interface for BIX, for easy point and click access. Details are available during registration. 


The Internet connects you with 
more than 10 million people , at 
universities, companies, and other 
online services. Now, get full access 
to the Internet free of charge when 
you subscribe to 61X1 You'll also 
get expert assistance from BIX 
moderators who can help you find 
your way around the Internet. 

These experts can guide you through 
the many services and features 
available, and help you find the 
information you're looking for. 

Anytime you need help, just join our 
special Internet' conference and get 
fast answers to your questions. 

As you become more familiar with the 
Internet, you'll be able to download 
files from all over the world using FTP, 
connect to other sites and services 
through telnet, read and reply to 
Usenet Newsgroups, access utilities 
like finger and whois, and much more! 
BIX and the Internet together provide 
the largest and most effective technical 
resource for computing professionals. 

And with over 600 local access 
numbers in the U.S., plus telnet access 
via the Internet, BIX makes it easy to 
connect. Try BIX today through our 
special 5 for Free offer - and become 
part of the top technical team! 


Under ihfl Free pWi, dayri^ ''ates ) apviy ta? access di^witj prime rirw Hours, The 5 ftx Ree offer ie valid lcr Eirst-lima memders only 


BIX 

If you can hack it 
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Commentary 


Richard Jennings 


Who Needs the Internet? 



A ne't vet explains why he 
no longer needs FTR, 
newsgroupsp or other obsolete 
features 

T he Internet is obsolete. Everything T used to do 
on it T can do now with more modern tech¬ 
nology* I would rather we have a telephone 
infrastructure that supports 28*8-Kbps mcxl- 
ems—to speed up communications—and a national 
caller-lD service—to screen out the communications 1 
don’t want. 

In my defense, I have been a reasonably active Inter¬ 
net user for the past 16 years* My original lerminai was 
a 24-row by 80-column VDT* which was connected to a 
DEC PDF-10* It in turn had a direct connection, via an 
impish Interface Message Processor, to the Internet* My 
communications network, free to me, consisted of every¬ 
thing between the PDF-10 and the service provider* ! 
reached out for three basic services: mail, tile transfer 
(FTP), and remote log-in (Telnet). 

Back then, 1 used Telnet to access, for example, a sym¬ 
bolic mathematical program (Macsyma, hosted on a PDP- 
20 at MIT) and the Network Information Center data 
servers* These servers contained databases of phone num¬ 
bers of people in the govemmeni and all kind*s of technical 
reports about the standards implementing the Internet. 

Today, Mathematica (far superior to Macsyma) resides 
happily on my notebook. My CD-ROM drive accesses 
databases that can print a map of your neighborhood* 
The technical reports are available on an inexpensive 
CD-ROM. 

1 used the internet to sh;ire dcx:uments by logging in to 
remote systems to print remotely all over the country. 
Now my word processor prints to any fax machine in 
the world just as easily as it prints to my laser printer. Af¬ 
ter hours, it costs me about 10 cenLs a page in the U.S, The 
cost of faxing outside the country has also come down* 

I used FTP to move files from repositories on univer¬ 
sity- or Department of Defense-supported hosts to local 
hosts* For example, I moved programs to format docu¬ 
ments (Scribe), transfer files (Kermit), learn Lisp (XLisp), 
and format mathematical equations (TeX). No commer¬ 
cial equivalents to these programs existed at that time. 

I also used the Internet to grab files from various 
archives, look at them, and then delete them to make 
.space for the next batch. Now the data, especially im¬ 
ages, is compressed (by a factor of up to 800) and is 
quickly accessible off my shelf in the fortn of personal 
CD-ROMs. Today, 1 can get more information on a CD- 
ROM than I can read in a year, 

I used internet mail to reach people who were always 
on the road, in the air, in meetings, or in their office with 
the phone disconnected “working’’ on their computers. 


Most of these people have cellular phones now. 

I also subscribed to .several newsgroups, which used to 
swamp our local hosts. Information contained in these 
newsgroups was critical to getting hardware and soft¬ 
ware from different vendors to work together and to 
keeping the resulting system operational. 

But today, CD-ROMs, with .software to help me find 
just the right bits of information, coupled with vendors’ 
fax-back systems and BBSes for late-breaking insights 
give me the information that I previously acquired by 
prospecting the newsgroups. 1 do not need more infor¬ 
mation now. I do need time to digest it. 

Newsgroups also provided interesting, if not always 
work-related, information (e.g*, net,*singles and net,bi¬ 
cycles). Sorting through all the electronic data available, 
even 10 years ago* took a lot of time. Today, 1 am willing 
to pay an accountable expert to winnow away the chaff, 
packaging and di.stributing the useful kernels to me in a 
form 1 can quickly absorb—a magazine or a newsletter. 

It is important to acknowledge the contributions of 
federal managers to the Internet. When 1 was a govern¬ 
ment employee, any letter I wrote went through countless 
reviews. If ! made a long-distance phone call, it was 
logged in. The Internet was an expressway bypassing 
the bureaucracy. 

There was a time when the Internet did fill a void. 
That void has been filled with other products and ser¬ 
vices that now render llie Internet obsolete, Tlie clamor to 
revive the Internet with a massive and continuing gov¬ 
ernment subsidy is without any sound support grounded 
in economic arguments. 

To enable their computers to reach out to touch other 
computers, many people may need to believe in an In- 
temei-like entity. 1 don’t. I believe in a modem and a 
quality phone line. ■ 


Richard Jennings is a retired Air Force Major living in Norwich, 
VefinonL If you iiwir to reach him on the fntemet. youll have to send 
E-maii to editors@hix,com^ 
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PC-EXTENDER 


Extend the distance between your PC and a 
keyboard, VGA monitor, and mouse up to 250 feet! 




Supports PC, 

PC/XT. PC/AT, 

PS/2 and 1G0% compatibles 

Supports monochrome or 
color VGA monitors 

PS/2 style or Microsqft/Logitech 
serial mouse support available 

Offers conversion from RGB color 
to gray-scale 





PC-COMPANION Plal 


Add a second keyboard, monitor and mouse 
to your PC up to 250 feet away! 


Supports PC/AT, PS/2 and lOOfe compatibles 


• Switch selectable 
privacy mode 


Combine monochrome and color 
VGA monitors 


Mouse support available at 
both local and remote 
workstations 



Announcing Macintosh Support! 

Open up a new world of applications for 
your Macintosh! The new Mediator™ for Macintosh 
allows you to connect any of these PS/2 compatible 
Cybex products or PS/2 peripherals to your 
Macintosh computer. 



PC-EXPANDER^i£ 

Add up to 7 keyboards, monitors and mice 
to your PC up to 250 feet away! 


AutoBoot Commander" 

Control up to 96 file servers with just 1 
keyboard, monitor and mouse! 





Cybex Corporation 

4912 Research Drive Huntsville, AL 35805 USA 

(205) 430-4000 (205) 430-4030 fax 


PC, PC/XT, PC/AT, PS/2 and [BtA are refilstered trademaiks of IBM Corporation. Macintosit Is a ragistored 
tiadomark of Apple Computer, Inc. Microsoft and Logitech are trademarks of their respective compa.nles. 
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Supports all 100% IBM compatible computers 

AutoBoot’"' feature boots computers without user Intervention 

New KeyScan'"' feature for keyboard-controlled scanning 

Jumperless support for analog (VGA) and TTL video 

Add a second control center up to 150 feet away 

Each unit controls from 2 to S PCs; 
cascade up to 12 units 


• Selectable 
privacy modes 


• Automatic 
keyboard and 
mouse switching 


• Supports PC/AT, PS/2 and 100% compatibles 


Microsoft and Logitech serial mouse support 
available at all workstations 






























The 45-page review for Sopware Digest covered all the bases. It was 
the most extensive review ever done on remote control software. In the 
end, the experts called ReachOut Remote Control simply "the best 
program in the...evaluation.” It outscored the competition in not one, 
not two or three, but in seven categories. In its report for Software 
Digest’s June '94 issue, National Software Testing Laboratories wrote: 

NSTL recommends ReachOut Remote Control for its excellence in 
almost every category. No other program matches its number 
of features or ease of use, and it is the unanimous choice for best program 
in the testers’general usability evaluation. 

The recommendation confirms the findings of exhaustive corporate 
evaluations. And it parallels assessments by such leading publications 
as Byte, LAN Magazine, PC User, Network Computing, Government 
Computer News and InfoWorld. 

But why not judge for yourself? We will be happy to send you 
more information on the NSTL report. Better yet. take advantage of 
our 60-day money-back guarantee and order your copy of ReachOut 
today. Call 1-800- 
677-6232 
for your nearest 
dealer location. 


THE MOST COMPREHENSIVE REVIEW 
OF REMOTE CONTROL SOFTWARE 


SOFTWARE 
DIGEST RATING 


OVERALL 

EVALUATION 


PROGRAM 


Before you know 
it, you'll be using 
ReachOut. Over and 




Reachour 
Remote Control 


★★★ 


Close-Up 


over and over.,* 




Norton pcANYWHERE 
1,0 for Windows 


★ ★★ 


Carbon Copy 
for Windows 


Performance 


Versatility 


Ease of 
Learning 


Ease of Use 


Remote Control Software. 
Rated *1. Over and Over 
and Over... 

Overall 

I w I ± Evaluation 

4^#1 Overall 
w I X Power 

1 Overall 
^1 A Usability 
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